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(54) The combined power driven device having a three-layered electromechanical structure with 
common structures 



(57) The combined power driven device having a 
three-layered electromechanical structure with common 
structures is comprised of that magnetic poles or arma- 
tures of the two or more than two electromechanical 
structures are combined to have a middle layer common 
structure and two independently interactive coaxial 
electromechanical effect actuators, whereby the elec- 
tromagnetic actuation between the two electromechani- 
cal actuators and the common structure provides the 
generation or motor functions, wherein the two electro- 
mechanical effect actuators can be independently oper- 
ated or operated simultaneously with same functions or 
different functions, whereof its constitution is mainly 
characterized in the following: 



common structure, wherein it is characterized in 
that one layer of the structure is locking fixed with 
the casing static structure, while the other two lay- 
ers are respectively coupled with the load and the 
active power source P0 (such as engine or other 
mechanical or manpower) to be driven by the active 
power source P0 to provide generation function, 
thereof the power is provided for direct generation 
output or for charging the batteries or other power 
storage devices and for latter output, or the genera- 
tor and the battery power provide output together to 
drive the three-layered electromechanical structure, 
while the other armature provides motor function to 
drive the load for positive or reverse rotation. 



O 

Q_ 
LU 



A three-layered electromechanical structure is 
interacted at the same axis, wherein its middle layer 
common structure can be a common magnetic pole 
for respectively matching with two independent 
armatures, wherein the common structure type 
include that the two poles of the same magnetic 
pole are respectively coupled with two independent 
armatures, or independent magnetic poles for 
matching with different armatures are respectively 
installed on the common structure of the same 
magnetic conductor to couple with the two arma- 
tures, wherein the common structured poles and 
the armature can be exchanged to be the embody- 
ing type of that the two armatures are back to back 
common structured to respectively coupled with 
two independent magnetic poles, or the common 
structure is commonly structured by the armature 
and the field to respectively couple with corre- 
sponding individual armature and field; 
A three-layered electromechanical structure with a 
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SUMMARY OF THE INVENTION 

The combined power driven device having a three- 
layered electromechanical structure with common 
structures is an innovative design which originally com- 
bines the electromechanical effect actuators used for 
constituting the generators or motors for generation or 
motor functions in the conventional combined power 
system with the field or the armalure into a common 
structure type in order to save cost, weight and space 
requirements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is the basic embodying schematic diagram 
of the invention. 

Figure 2 is an embodying schematic diagram of the 
invention provided with a mechanical auxiliary interface. 

Figure 3 is a brief embodying schematic diagram of 
an application example of the invention illustrating that 
the active power source is coupled with the outer layer 
armature of the three-layered electromechanical struc- 
ture, wherein the field constitutes a middle layer com- 
mon magnetic pole and is locking fixed with the casing 
static structure, while the inner layer armature is con- 
nected to the output shaft. 

Figure 4 is a brief embodying schematic diagram of 
an application example of the invention illustrating that 
the active power source is coupled with the outer layer 
armature of the three-layered electromechanical struc- 
ture, wherein the middle layer common magnetic pole is 
connected to the output to drive the load, while the inner 
layer armature is locking fixed with the casing static 
structure. 

Figure 5 is a brief embodying schematic diagram of 
an application example of the invention illustrating that 
the active power source is coupled with the middle layer 
common magnetic pole of the three-layered electrome- 
chanical structure, wherein the inner layer armature is 
locking fixed with the casing static structure, while the 
outer layer armature provides output to drive the load. 

Figure 6 is a brief embodying schematic diagram of 
an application example of the invention illustrating that 
the active power source is coupled with the middle layer 
common magnetic pole of the three-layered electrome- 
chanical structure, wherein the outer layer armature is 
locking fixed with the casing static structure, while the 
inner layer armature provides output to drive the load. 

Figure 7 is a brief embodying schematic diagram of 
an application example of the invention illustrating that 
the active power source is coupled with the inner layer 
armature of the three-layered electromechanical struc- 
ture, wherein the outer layer armature is locking fixed 
with the casing static structure, while the middle layer 
common magnetic pole provides output to drive the 
load. 

Figure 8 is a brief embodying schematic diagram of 



an application example of the invention illustrating that 
the active power source is coupled with the inner layer 
armature of the three-layered electromechanical struc- 
ture, wherein the middle layer common magnetic pole is 

5 locking fixed with the casing static structure, while the 
outer layer armature provides output to drive the load. 

Figure 9 is the first schematic diagram of the 
embodying example of the invention illustrating a three- 
layered electromechanical structure appeared in a mul- 

10 tiple disk (or cone) layered structure. 

Figure 10 is the second schematic diagram of the 
embodying example of the invention illustrating a three- 
layered electromechanical structure appeared in a mul- 
tiple disk (or cone) layered structure. 

w Figure 11 is the third schematic diagram of the 
embodying example of the invention illustrating a three- 
layered electromechanical structure appeared in a mul- 
tiple disk (or cone) layered structure. 

Figure 12 is the first schematic diagram of the 

20 embodying example of the invention illustrating a three- 
layered electromechanical structure appeared in the 
ring shaped common magnetic poles, wherein two 
coaxial cylindrical armatures are parallel installed. 
Figure 13 is the second schematic diagram of the 

25 embodying example of the invention illustrating a three- 
layered electromechanical structure appeared in the 
ring shaped common magnetic poles, wherein two 
coaxial cylindrical armatures are parallel installed. 
Figure 14 is the third schematic diagram of the 

30 embodying example of the invention illustrating a three- 
layered electromechanical structure appeared in the 
ring shaped common magnetic poles, wherein two 
coaxial cylindrical armatures are parallel installed. 
Figure 15 is the first schematic diagram of the 

35 embodying example of the invention illustrating a three- 
layered electromechanical structure, wherein its outer 
layer is installed with two coaxial ring shaped armature, 
while a coaxial cylindrical common magnetic pole is 
installed at the middle. 

40 Figure 16 is the second schematic diagram of the 
embodying example of the invention illustrating a three- 
layered electromechanical structure, wherein its outer 
layer is installed with two coaxial ring shaped armature, 
while a coaxial cylindrical common magnetic pole is 

45 installed at the middle. 

Figure 17 is the third schematic diagram of the 
embodying example of the invention illustrating a three- 
layered electromechanical structure, wherein its outer 
layer is installed with two coaxial ring shaped armature, 

so while a coaxial cylindrical common magnetic pole is 
installed at the middle. 

Figure 18 is the first schematic diagram of the 
embodying example of the invention illustrating that 
multiple electromagnetic effect interactive components 

55 are installed at the same layer. 

Figure 19 is the second schematic diagram of the 
embodying example of the invention illustrating that 
multiple electromagnetic effect interactive components 
are installed at the same layer. 
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Figure 20 is the third schematic diagram of the 
embodying example of the invention illustrating that 
multiple electromagnetic effect interactive components 
are installed at the same layer. 

Figure 21 is the fourth schematic diagram of the s 
embodying example of the invention illustrating that 
multiple electromagnetic effect interactive components 
are installed at the same layer. 

Figure 22 is the fifth schematic diagram of the 
embodying example of the invention illustrating that 10 
multiple electromagnetic effect interactive components 
are installed at the same layer. 

Figure 23 is the sixth schematic diagram of the 
embodying example of the invention illustrating that 
multiple electromagnetic effect interactive components w 
are installed at the same layer. 

Figure 24 is the first embodying example of the 
invention combined with a differential wheel train. 

Figure 24-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 20 
figure 24 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 25 is the second embodying example of the 
invention combined with a differential wheel train. 

Figure 25-1 is a schematic diagram of the embody- 2s 
ing example illustrating that the embodying example of 
figure 25 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 26 is the third embodying example of the 
invention combined with a differential wheel train. 30 

Figure 26-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 26 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 27 is the fourth embodying example of the 35 
invention combined with a differential wheel train. 

Figure 27-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 27 is modified to let the middle layer common 
structure be a free rotor. 40 

Figure 28 is the fifth embodying example of the 
invention combined with a differential wheel train. 

Figure 28-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 28 provides output directly through the planetary 45 
wheel with a fixed center of axis. 

Figure 29 is the sixth embodying example of the 
invention combined with a differential wheel train. 

Figure 29-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of so 
figure 29 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 30 is the seventh embodying example of the 
invention combined with a differential wheel train. 

Figure 30-1 is a schematic diagram of the embody- ss 
ing example illustrating that the embodying example of 
figure 30 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 31 is the eighth embodying example of the 



invention combined with a differential wheel train. 

Figure 31-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 31 is modified to let the middle layer common 
structure be a free rotor. 

Figure 32 is the ninth embodying example of the 
invention combined with a differential wheel train. 

Figure 32-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 32 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 33 is the tenth embodying example of the 
invention combined with a differential wheel train. 

Figure 33-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 33 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 34 is the eleventh embodying example of the 
invention combined with a differential wheel train. 

Figure 34-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 34 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 35 is the tweffth embodying example of the 
invention combined with a differential wheel train. 

Figure 35-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 35 is modified to let the middle layer common 
structure be a free rotor. 

Figure 36 is the thirteenth embodying example of 
the invention combined with a differential wheel train. 

Figure 36-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 36 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 37 is the fourteenth embodying example of 
the invention combined with a differential wheel train. 

Figure 37-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 37 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 38 is the fifteenth embodying example of the 
invention combined with a differential wheel train. 

Figure 38-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 38 provides output directly through the planetary 
wheel with a fixed center of axis. 

Figure 39 is the sixteenth embodying example of 
the invention combined with a differential wheel train. 

Figure 39-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 39 is modified to let the middle layer common 
structure be a free rotor. 

Figure 40 is a schematic diagram of the embodying 
example of the invention illustrating that the active 
power source is respectively coupled with the three-lay- 
ered electromechanical structure through the two output 
shafts of the main differential wheel train to drive the 
load. 



5 

Figure 41 is a schematic diagram of the embodying 
example of the invention illustrating that the active 
power source is respectively coupled with the three-lay- 
ered electromechanical structures through the output 
shafts of the multi-axis interactive wheel train. 5 

DETAILED DESCRIPTION OF THE INVENTION 

The combined power driven device having a three- 
layered electromechanical structure with common 10 
structures is comprised of that magnetic poles or arma- 
tures of the two or more than two electromechanical 
structures are combined to have a middle layer common 
structure and two independently interactive coaxial 
electromechanical effect actuators, whereby the elec- is 
tromagnetic actuation between the two electromechani- 
cal actuators and the common structure provides the 
generation or motor functions, wherein the two electro- 
mechanical effect actuators can be independently oper- 
ated or operated simultaneously with same functions or 20 
different functions, whereof its constitution is mainly 
characterized in the following: 

A three-layered electromechanical structure is 
interacted at the same axis, wherein its middle layer 
common structure can be a common magnetic pole 
for respectively matching with two independent 
armatures, wherein the common structure type 
include that the two poles of the same magnetic 
pole are respectively coupled with two independent 
armatures, or independent magnetic poles for 
matching with different armatures are respectively 
installed on the common structure of the same 
magnetic conductor to couple with the two arma- 
tures, wherein the common structured poles and 
the armature can be exchanged to be the embody- 
ing type of that the two armatures are back to back 
common structured to respectively coupled with 
two independent magnetic poles, or the common 
structure is commonly structured by the armature 
and the field to respectively couple with corre- 
sponding individual armature and field; 
A three-layered electromechanical structure with a 
common structure, wherein it is characterized in 
that one layer of the structure is locking fixed with 
the casing static structure, while the other two lay- 
ers are respectively coupled with the load and the 
active power source PO (such as engine or other 
mechanical or manpower) to be driven by the active 
power source PO to provide generation function, 
thereof the power is provided for direct generation 
output or for charging the batteries or other power 
storage devices and for latter oulput, or the genera- 
tor and the battery power provide oulput together to 
drive the three-layered electromechanical structure, 
while the other armature provides motor function to 
drive the load for positive or reverse rotation. 

Besides, the three-layered electromechanical struc- 
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ture with a common structure can be further installed 
with an unidirectional transmission device, or further 
installed with a clutch, or further installed with a differen- 
tial wheel train between each corresponding rotors of 
the three-layered electromechanical structure with a 
common structure to constitute interactive relationships 
and to further characterized in that the active power 
source PO and the three-layered electromechanical 
structure employed for motor function can be used to 
provide speed and power addition combined output or 
can be coupled for differential speed reduction. 

The basic structure and interactive features of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
are as following: 

Figure 1 is the basic embodying schematic diagram 
of the combined power driven device having a three-lay- 
ered electromechanical structure with common struc- 
tures, wherein the active power source PO is coupled 
with the outer layer armature of the three-layered elec- 
tromechanical common structure, and a middle layer 
common magnetic pole is provided and the inner layer 
armature is coupled with the output shaft; whereof it is 
mainly comprised of the following: 



25 

A three-layered electromechanical common struc- 
ture 100: It is ring installed in three layers at the 
same axis, whereof the middle layer is a common 
magnetic structure 101, the inner layer is armature 
30 102 and the outer layer is armature 103, whereby 
the three constitutes a closed magnetic circuit, 
wherein besides of that all three layers can be freely 
rotated, the interactive relationships between the 
three layers can be modified as following according 
35 to the application requirements: 

• One of the three layers is directly locking fixed with 
the casing static structure or controlled by an unidi- 
rectional transmission device, or a clutch, or a 
brake. 

40 • Besides of electromagnetic actuation between the 
three layers or two of the three layers, it can also be 
controlled by an unidirectional transmission device 
or a clutch to do rotational energy transmission; 
The inner layer armature 102 and the outer layer 
46 armature 103 is controlled by the corresponding 
electromechanical actuation property of the driving 
control device to do positive/reverse rotation and 
speed change to drive the load 104 or is driven by 
the active power source P0 or the external mechan- 
50 ical energy input to operate as a generator to pro- 
vide power generation output, while its charging 
current to the battery is controlled by the corre- 
sponding electromechanical actuation property of 
the adjusting control device; wherein the inner layer 
55 armature 1 02 and the outer layer armature 1 03 can 
also accept the power input to function as a motor, 
thereof the above motors and generator functions 
can be either operated independently or simultane- 
ously. 
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The electromechanical actuation property of the 
three-layered electromechanical structure of the com- 
bined power driven device having a three-layered elec- 
tromechanical structure with common structures are 
composed of the same or different electromechanical 5 
actuation types including the AC or DC, brush or brush- 
less, synchronized or synchronized types of the genera- 
tor or motor functions or the electromechanical 
structure which can be operated as a generator or a 
motor, , wherein the electromechanical structure is w 
comprised of the cylindrical, ring shape, cone shape, 
disk shape, or cup shape structures and can be selec- 
tively installed according to the embodying types with 
electrical machine interface structures such as commu- 
tators or conducting rings and conducting brushes; 15 
wherein the magnetic pole can be the electromagnetic 
power unit of the three-layered electromechanical struc- 
ture with a common structure constituted by a perma- 
nent magnet type or a winding excitation type, or a 
magnetic resistance type magnetic pole, thereof for the 20 
disclosed three-layered electromechanical structure 
with a common structure, the common magnetic pole of 
the common structure constituted by magnetic conduc- 
tors and its coupled individually independent coaxial 
armature structures can also be exchangeable type, i.e. 2 s 
to have a common armature and its coupled individually 
independent field, or to have a common structure com- 
prised of the independent magnetic poles and the arma- 
ture and the said structure is respectively coaxially 
coupled with the individually independent fields and to 30 
have the same electromagnetic effects of the corre- 
sponding generator or motor functions. 

The combined power driven device having a three- 
layered electromechanical structure with common 
structures by employing the power unit of the three-lay- 35 
ered common electromechanical structure for the basic 
embodiment as in figure 1 can be combined with the fol- 
lowing electrical machine auxiliary interfaces, as well as 
to select the matching mechanical transmission auxil- 
iary interface, structure auxiliary interface to match with to 
the various required applications, wherein the auxiliary 
interfaces include the following: 

(A) Electrical machine auxiliary interface: It 
includes the various commutators, conducting 45 
rings, conducting brushes, and brush seats in cylin- 
drical or side disk shapes, or it can be further selec- 
tively installed with speed Detector devices, angular 
translation detector devices, wherein its embodying 
types include the following: so 

If each corresponding rotor of the three-layered 
electromechanical structure 100 is constituted by a 
DC electrical machine, then the rotor of the electri- 
cal machine is provided with a commutator and its 
matching brush seat and brush, and is further 55 
installed with the conduction wire leading to the 
conducting ring and the conducting ring as well as 
the brush and brush seat to match with the con- 
ducting ring; 



If each corresponding rotor constituting the 
electrical machine rotor is of winding permanent 
excitation type, then the conducting ring is substi- 
tuted for the commutator and the brush and brush 
seat are installed to match with the conducting ring; 

If the field for electromechanical effect mutual 
driving with the afore said electrical machine rotor is 
permanent magnet type magnetic pole, installation 
of the excitation auxiliary interface is not required, 
therein if it is of winding type DC excitation field, 
then the excitation power input is provided through 
the conducting ring, brush and brush seat; 

If the field excitation winding for electrome- 
chanical effect mutual driving with the electrical 
machine rotor is provided to generate rotational 
magnetic field, then the conducting ring, brush and 
brush seat are further installed according to the 
driven power required by the rotational magnetic 
field to accept power input; 

If the afore said interactive rotor of the rota- 
tional magnetic field for electromechanical effect 
operation is squirrel type rotor or magnetic resistor 
type, or permanent magnet, or magnetic hysteresis, 
or eddy current type rotor, installation of the arma- 
ture conduction auxiliary interface is not required. 
(B) The delectable mechanical transmission auxil- 
iary interface: it includes brakes, clutches, unidirec- 
tional transmission devices, electromechanical 
structure elements, carrier bearings and locking 
elements between the various transmission compo- 
nents and casing for selective installation, such as 
figure 2 is an embodying schematic diagram of the 
combined power driven device having a three-lay- 
ered electromechanical structure with common 
structures provided with a mechanical auxiliary 
interface, wherein it is comprised of the following: 

• A clutch 1 20: It is installed as function required 
on the three-layered electromechanical struc- 
ture with common structures 100, between the 
individual iterative rotors located between the 
active power source P0 and the load 104, 
wherein it can be lock closed or released either 
in rotation or at stand-still, whereof it can be 
controlled by the electric power, fluid power or 
mechanical power; 

• An unidirectional transmission structure 130 
can be series installed as function required for 
unidirectional rotational kinetic energy trans- 
mission limitation on the three-layered common 
electromechanical structure, between the inter- 
active rotors located between the power source 
P0 and the load 104, or between each interac- 
tive rotor and the casing static structure; or the 
afore said clutch 120 can be employed for bi- 
directional kinetic energy transmission; 

• An unidirectional structure 1 40 can be installed 
as function required between the rotation shaft 
of the active power source P0 and the casing 
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static structure; 

A brake 150 can be installed as function 
required between the rotation shaft of the 
active power source P0 and the casing static 
structure; s 
A clutch 160 can be installed as function 
required between the input/output shafts of the 
load and the active power source P0 coupled 
with the three-layered common electromechan- 
ical structure; 10 
A differential wheel train: It is constituted by 
transmission components such as gears or fric- 
tion wheels to have a sun wheel 1 14, planetary 
wheels 115 and outside ring wheel 113, 
whereof the planetary wheels 115 have two is 
output types including the planetary wheel 115 
with fixed center of axis to provide driving out- 
put or by steering the arm 106 to drive the 
input/output shaft 117, wherein the said three 
are selected as load required to couple with the 20 
middle layer common magnetic pole 101 or 
outer layer armature 103 or inner layer arma- 
ture 102 of the afore said the three-layered 
electromechanical structure with common 
structures 100, or the rotation shaft of the load 25 
or to couple with the active power source P0 or 
the casing static structure or the load, thereby 
the matching combinations constitute the vari- 
ous type operation characteristics. 

30 

(C) The structure auxiliary interface includes the fol- 
lowing: 

A whole structure carrier includes the following: 

35 

1) Floating carrier: The said three-layered 
common electromechanical structure is 
coupled with the active power source P0, 
and is coupled with the load for output. 

The three-layered electromechanical 40 
structure with common structures 100; or 

2) The additionally installed carrier frame of 
the casing static structure is employed to 
carry both ends or one of the ends of the 
above said input/output shafts, thereby to 45 
further carry the three-layered electrome- 
chanical structure with common structures 
100; 

3) One of the outer layer armature 103, or 
middle layer common magnetic pole 1 01 or so 
the inner layer armature 102 of the three- 
layered common electromechanical struc- 
ture is combined with the casing static 
structure to carry the whole device unit, or 

an unidirectional transmission device or a 65 
clutch or both of them are installed 
between the afore said the three-layered 
electromechanical structure with common 
structures 100 and the casing static struc- 



ture; 

4)The casing static structure employed to 
match with the three-layered common 
electromechanical structure can be 
installed at the both sides or at one side. 

Through the above said auxiliary interfaces to con- 
stitute the combined power driven device having a 
three-layered electromechanical structure with common 
structures, the various innovative functions are provided 
for application selections. 

The combined power driven device having a three- 
layered electromechanical structure with common 
structures is mainly through the coupling status 
between each interactive armature, field as well as the 
active power source P0, load 104 and the casing static 
structure to have the diversity, i.e. The auxiliary trans- 
mission interfaces such as clutches, unidirectional 
transmission structures, brakes can be installed 
between the active power source P0 and the casing 
static structure, or between the active power source P0 
and its driven the three-layered electromechanical 
structure with common structures 100 or between the 
coaxial interactive armature and common magnetic 
pole of the three-layered electromechanical structure 
with common structures 100 as well as the load, thereby 
to form selections of embodiment types as in the follow- 
ing: 

One of the three-layered electromechanical struc- 
ture with common structures 100 can be lock fixed 
with the casing static structure; 

• All of the three-layered common electromechanical 
structure are in free rotation status; 

• An unidirectional transmission device or a clutch or 
both can be installed between the middle layer 
common magnetic pole of the three-layered electro- 
mechanical structure with common structures 100 
and the armature driven by the active power source 
P0; 

An unidirectional transmission device or a clutch or 
both can be installed between the middle layer 
common magnetic pole of the three-layered electro- 
mechanical structure with common structures 100 
and the casing static structure; 
An unidirectional transmission device or a brake or 
both can be installed between the input/output shaft 
of the active power source P0 and the casing static 
structure; 

An unidirectional transmission device, a clutch or a 
brake, or two or more than two of them simultane- 
ously can be installed between the electromechan- 
ical device of the three-layered common 
electromechanical structure(which can be the mid- 
dle layer common magnetic pole and/or its two cou- 
pled armatures), wherein it is not coupled with 
either the load or the casing static structure, 
thereby to control the said device's corresponding 
moving status; 
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Either One of the inner layer armature and outer 
layer armature can be independently provided with 
power input for motor operation, or can be inde- 
pendently driven by mechanical energy for genera- 
tor operation; 5 
Both of the inner layer armature and outer layer 
armature can be provided with power input simulta- 
neously for motor operation, or can be driven by 
mechanical energy simultaneously for generator 
operation; 10 

Through the selections and embodiments of the 
active power source PO and the above said the three- 
layered electromechanical structure with common 
structures 1 00 as well as the various auxiliary transmis- is 
sion devices, the following major functions or other par- 
tial functions are constituted to include the following: 

F1 : A selectable and controllable diversified power 
source: The generation and transmission sequence so 
of the driving power is active power source P0-» 
armature which is coupled with the active power 
source PO -> common magnetic pole -» armature 
which is coupled with the load -> load; wherein the 
kinetic energy supply includes the kinetic energy 25 
form the active power source PO, or the driving 
kinetic energy of the electromagnetic effect 
between the armature coupled with the active 
power source PO and the common magnetic pole, 
or the driving kinetic energy of the electromagnetic 30 
effect between the armature coupled with the load 
and the common magnetic pole, wherein the above 
three rotational kinetic energy source can be con- 
trolled by transmission components to drive the 
load independently or together, thereof the above 35 
three rotational kinetic energy sources can be 
mutual transmitted bidirectionally, or can be oper- 
ated in unidirectional transmission by installing an 
unidirectional transmission device; 
F2: Two or more than two rotational kinetic energy 40 
sources in F1 can be mechanically inter-coupled 
through clutches to obtain torque addition thereby 
to drive the load together; 

F3: Two or more than two rotational kinetic energy 
sources in F1 can be torque added through the 45 
electromechanical effect to obtain thereby to drive 
the load together; 

F4: Two or more than two rotational kinetic energy 
sources in F1 can be speed added to drive the load 
together; so 
F5: The power generation of the three-layered elec- 
tromechanical structure with common structures 
100, wherein it includes: Either the rotating arma- 
ture or field of the three-layered electromechanical 
structure with common structures 100 is driven by 55 
the active power source P0 to prevent the three-lay- 
ered common electromechanical structure from 
driving other loads, and is operated independently 
as a generator, wherein the power output of the 



above said generator includes charging the battery 
or providing power to other loads, as well as driving 
the other loads by the active power source P0 
according to the system needs; 
F6: The three-layered electromagnetic structure 
with common structures 1 00 operated as a genera- 
tor includes: An active power source PO is 
employed to drive either one of the rotating arma- 
tures or fields of the three-layered electromagnetic 
structure with common structures 100, thereby to 
operate the said three-layered electromagnetic 
structure with common structures 1 00 as a genera- 
tor to charge the battery, and use the battery to sup- 
ply power to another armature of the three-layered 
electromagnetic structure with common structures 
100 to be operated as a motor to drive its coupled 
loads; 

F7: The three-layered electromagnetic structure 
with common structures 100 operated as a genera- 
tor includes: An active power source P0 is 
employed to drive either one of the armatures or 
fields of the three-layered electromagnetic structure 
with common structures 100 to produce generator 
effect operation with the corresponding static struc- 
ture, whereof the power is directly supplied to 
another armature of the three-layered electromag- 
netic structure with common structures 1 00 without 
through the battery to be operated as a motor to 
drive loads; 

F8: The three-layered electromagnetic structure 
with common structures 1 00 operated as a genera- 
tor includes: An active power source P0 is 
employed to drive either one of the armatures or 
fields of the three-layered electromagnetic structure 
with common structures 100 to provide differential 
kinetic energy coupled output to the load, whereof 
the differential coupled torque is generated from the 
generator function of the three-layered electromag- 
netic structure with common structures 100 
between the active power source P0 and the load, 
and the generator power rate is controlled to consti- 
tute a differential kinetic energy coupled driven 
load, wherein the active power source P0 of the 
function can be operated at constant speed or vari- 
able speed; 

F9: In F8's operation, one of the armature can be 
operated as a generator to provide the differential 
kinetic energy coupled output driving status, while 
to drive another armature of the three-layered elec- 
tromagnetic structure with common structures 100 
to charge the battery simultaneously or to supply 
power to other power consuming devices, wherein 
the generated loading torque of both devices form a 
common load to the engine for adjusting the torque 
of the engine in the different differential coupled 
output, whereby to allow the engine operated in a 
better efficiency; 

F10: The two inner and outer layers of armatures of 
the three-layered electromagnetic structure with 



is 



7 



13 



EP 0 798 844 A1 



14 



common structures 100 can be operated as gener- 
ator and motor simultaneously, or one is operated 
as a generator and the other one is operated as a 
motor simultaneously, or one of them is operated 
independently as a generator or a motor ; s 
F11: The power transmission between the active 
power source P0 and the load can be directly con- 
trolled through the open/close of the clutch; 
F12: The reverse power operation includes: The 
load inertia driving the three-layered electromag- w 
netic structure with common structures 100 oper- 
ated as a generator for power regeneration brake, 
wherein the power of the regeneration can be con- 
sumed as a consumptive load or can be employed 
to charge a battery for storage or mixture of both ; 75 
F13: The reverse power operation includes: The 
engine is reverse driven by the kinetic energy of the 
load inertia through a clutch to constitute a braking 
function from the engine mechanical damping; 
F14: The reverse power operation includes: The 20 
combined operation of the afore said F13 and F14; 
F15: For the reverse power operation, if the active 
power source P0 is an internal engine, the engine 
can be started by supplying power to the three-lay- 
ered electromagnetic structure with common struc- 25 
tures 100 to operate it as a motor. 

The combined power driven device having a three- 
layered electromechanical structure with common 
structures can be integrated into various interactive 30 
combination embodiments by selecting its relationships 
with the active power source P0, load 104, and the cas- 
ing static structure, wherein each of the combination 
embodiments and functions include the following: 

When the three-layered electromagnetic structure 35 
with common structures 1 00 appears in an coaxial mul- 
tiple ring shaped interactive structure, its combination 
embodiments include the following: 

• The active power source P0 is coupled with the <to 
outer layer armature 103 of the three-layered elec- 
tromagnetic structure with common structures 100, 
and the middle layer common magnetic pole 101 is 
locking fixed with the casing static structure, while 
the inner layer armature 102 is connected to the 45 
output shaft; or 

• The active power source P0 is coupled with the 
middle layer common magnetic pole 101 of the 
three-layered electromagnetic structure with com- 
mon structures 100, and the inner layer armature so 

102 is locking fixed with the casing static structure, 
while the outer layer armature 103 provides output 
to the load 104; or 

• The active power source P0 is coupled with the 
middle layer common magnetic pole 101 of the 55 
three-layered electromagnetic structure with com- 
mon structures 100, and the outer layer armature 

103 is locking fixed with the casing static structure, 
while the inner layer armature 102 provides output 



to the load 104; or 

• The active power source P0 is coupled with the 
inner layer armature 102, the outer layer armature 
1 03 and the casing static structure, while the middle 
layer common magnetic pole 101 provides output to 
the load 104; or 

• The active power source P0 is coupled with the 
inner layer armature 102, the middle layer common 
magnetic pole 101 and the casing static structure, 
while the outer layer armature 103 provides output 
to the load 104; 

When the three-layered electromagnetic structure 
with common structures 100 appears in the multiple 
disk or cone layered structure, its combination embodi- 
ments include the following: 

• A middle layer disk (or cone)shaped common mag- 
netic pole 121 is locking fixed with the casing static 
structure, while the two side disk (or cone) shaped 
armatures 122, 123 are respectively coupled with 
the active power source P0 and load 104; or 

• A middle layer disk (or cone)shaped common mag- 
netic pole 121 is locking fixed with the casing static 
structure, while one side disk (or cone) shaped 
armature is coupled with the load 104, while the 
other side disk (or cone) shaped armature is locking 
fixed with the casing static structure; or 

• A middle layer disk (or cone)shaped common mag- 
netic pole 121 is locking fixed with the casing static 
structure, while one side disk (or cone) shaped 
armature is coupled with the active power source 
P0, while the other side disk shaped armature is 
locking fixed with the casing static structure; 

When the three-layered electromagnetic structure 
with common structures 100 appears in the outer layer 
ring shaped common magnetic pole coupled with the 
coaxial cylindrical armature structures, and its combina- 
tion embodiments include the following: 

• An outer layer ring shaped common magnetic pole 
131 is locking fixed with the casing static structure, 
wherein the coaxial cylindrical armatures 132, 133 
are parallel installed at the middle and are respec- 
tively coupled with the active power source PO and 
load 104; or 

• An outer layer ring shaped common magnetic pole 
131 is coupled with the active power source P0, 
wherein the coaxial cylindrical armatures 132, 133 
are parallel installed at the middle, whereof one of 
the cylindrical armatures 133 is coupled with the 
load 104, while the other cylindrical armature 132 is 
locking fixed with the casing static structure; or 

An outer layer ring shaped common magnetic pole 
131 is coupled with the load 1 04, wherein the coax- 
ial cylindrical armatures 132, 133 are parallel 
installed at the middle, whereof one of the cylindri- 
cal armatures 132 is coupled with the active power 
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source P0, while the other cylindrical armature 133 
is locking fixed with the casing static structure; 

When the three-layered electromagnetic structure 
with common structures 100 appears in a cylindrical s 
common magnetic pole coupled with two coaxial outer 
layer ring shaped armatures, and its combination 
embodiments include the following: 

A middle cylindrical common magnetic pole 141 is to 
locking fixed with the casing static structure, while 
two coaxial outer layer ring shaped armatures 142, 
143 are parallel installed and are respectively cou- 
pled with the active power source PO and load 104; 
or 15 
• A middle cylindrical common magnetic pole 141 is 
coupled with the active power source PO while two 
coaxial ring shaped armatures 142, 143 are parallel 
installed at the outer layer, wherein one of the ring 
shaped armature 143 is coupled with the load 104, 20 
and the another ring shaped armature 142 is lock- 
ing fixed with the casing static structure; or 
A middle cylindrical common magnetic pole 141 is 
coupled with the load 104 while two coaxial ring 
shaped armatures 142, 1 43 are parallel installed at 25 
the outer layer, wherein one of the ring shaped 
armature 142 is coupled with the active power 
source PO, and the other ring shaped armature 143 
is locking fixed with the casing static structure. 

30 

The interactive relationships and functions of the 
above said combination structures are described as fol- 
lowing: 

Figure 3 is a brief embodying schematic diagram of 
an application example of the combined power driven 35 
device having a three-layered electromechanical struc- 
ture with common structures illustrating that the active 
power source P0 is coupled with the outer layer arma- 
ture of the three-layered electromechanical structure, 
wherein the field constitutes a middle layer common 40 
magnetic pole and is locking fixed with the casing static 
structure, while the inner layer armature is connected to 
the output shaft, wherein it is mainly comprised of the 
following: 



can be selected as required to further install an uni- 
directional transmission device or a clutch or both 
of them between the outer layer armature 103, 
inner layer armature 102, middle layer common 
magnetic pole 101 of the afore said three-layered 
electromagnetic structure with common structures 
100 to set the interactive status between the three, 
wherein the inner layer armature 102 can be con- 
trolled by the driving control device to provide posi- 
tive/Reverse rotation and load driving varied speed 
motor function, or to be driven by the mechanical 
power for generator operation, while the outer layer 
armature 103 can be driven by the active power 
source P0 to provide generation function with its 
charging current to the battery controlled by the 
adjuster control device, or it can be driven by the 
input power for motor operation function, thereof 
the above said motor and generator functions can 
be operated independently or simultaneously, while 
the other functions can be referenced to the afore 
described F1-F1 5. 

Figure 4 is a brief embodying schematic diagram of 
an application example of the combined power driven 
device having a three-layered electromechanical struc- 
ture with common structures illustrating that the active 
power source is coupled with the outer layer armature of 
the three-layered electromechanical structure, wherein 
the middle layer common magnetic pole is connected to 
the output to drive the load, while the inner layer arma- 
ture is locking fixed with the casing static structure, 
wherein it is mainly comprised of the following: 

A power source P0: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

* The three-layered electromagnetic structure with 
common structures 100: It is a three-layered coax- 
ial coupled structure with a middle layer common 
magnetic pole 101 and two independent armatures 
102, 1 03, wherein the load 1 04 is driven by the mid- 
dle layer common magnetic pole 101 , and the inner 
layer armature 102 is locking fixed with the casing 
static structure, while the outer layer armature 103 
is coupled with the active power source P0 and can 
be rotated freely with the inner layer armature 102, 
whereby the three layers constitute a coaxial inter- 
active rotational close magnetic circuit, and the 
mechanical auxiliary interfaces can be selected as 
required to further install an unidirectional transmis- 
sion device or a clutch or both of them between the 
outer layer armature 103, inner layer armature 1 02. 
middle layer common magnetic pole 101 of the 
afore said three-layered electromagnetic structure 
with common structures 100 to set the interactive 
status between the three, wherein the inner layer 
armature 102 can be controlled by the driving con- 
trol device to further generate a reaction force to 
drive the middle layer common magnetic pole 101 



A power source P0: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

the three-layered electromagnetic structure with 
common structures 100: It is a three-layered coax- so 
ial coupled structure with a middle layer common 
magnetic pole 101 and two independent armatures 
102, 103, wherein the middle layer common mag- 
netic pole 101 is locking fixed with the casing static 
structure, while the inner and outer layers are two 55 
independent armatures 102 and 103, each of them 
can be rotated freely, whereby the three layers con- 
stitute a coaxial interactive rotational close mag- 
netic circuit, and the mechanical auxiliary interfaces 
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generation function with its charging current to the 
battery controlled by the adjuster control device, or 
it can be driven by the input power tor motor opera- 
tion function, thereof the above said motor and gen- 
5 erator functions can be operated independently or 
simultaneously, i.e. if the rotation direction of the 
active power source PO driving the middle layer 
common magnetic pole 101 and rotation direction 
of the middle layer common magnetic pole 101 driv- 
io ing the load are the same, then a power addition 
output can be obtained. At this time, the armature 
locking fixed with the casing static structure 
appeared at OFF state, whereby besides of provid- 
ing generation output, it can be charged with cur- 
is rent to produce auxiliary driving torque to the 
middle layer common magnetic pole 101 and drive 
the load 104 together; thereof if the active power 
source PO is an internal engine, then a clutch can 
be installed between the middle layer common 
20 magnetic pole 101 and the outer layer armature 
103 which provides loading output, whereby when 
the clutch is closed, the load is driven by the engine 
directly or another armature can be charged with 
current to constitute that the motor and the engine 
25 drive the load together or when the engine is 
reverse driven by the load, the engine constitutes a 
load side damping, thereof the other functions can 
be refereed to the afore described F1 ~F15. 



for positive/Reverse rotation and load driving varied 
speed motor function, or to be driven by the 
mechanical power for generator operation, while 
the outer layer armature 103 can be driven by the 
active power source P0 to provide generation func- 
tion with its charging current to the battery control- 
led by the adjuster control device, or it can be driven 
by the input power for motor operation function, 
thereof the above said motor and generator func- 
tions can be operated independently or simultane- 
ously, while the other functions can be referenced 
to the afore described F1-F15, and besides of that 
a brake can be further installed between the middle 
magnetic pole structure and the output shaft. 

Figure 5 is a brief embodying schematic diagram of 
an application example of the combined power driven 
device having a three-layered electromechanical struc- 
ture with common structures illustrating that the active 
power source is coupled with the middle layer common 
magnetic pole of the three-layered electromechanical 
structure, wherein the inner layer armature is locking 
fixed with the casing static structure, while the outer 
layer armature provides output to drive the load, 
wherein it is mainly comprised of the following: 

A power source P0: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

The three-layered electromagnetic structure with 30 
common structures 100: ft is a three-layered coax- 
ial coupled structure with a middle layer common 
magnetic pole 101 and two independent armatures 

102, 103, wherein the middle layer common mag- 
netic pole structure 101 is coupled with the active 35 
power source P0 and the inner layer armature 102 

is locking fixed with the casing static structure, while 
the load 104 is driven by the outer layer armature 

103, whereby the three layers constitute a close 
magnetic circuit and can be interactively rotated at 40 
the same axis, and the mechanical auxiliary inter- 
faces can be selected as required to further install 

an unidirectional transmission device or a clutch or 
both of them between the outer layer armature 103, 
inner layer armature 102, middle layer common 45 
magnetic pole 101 of the afore said three-layered 
electromagnetic structure with common structures 
100 to set the interactive status between the three 
layers, wherein they are mutually driven by rotation 
shaft of the active power source P0, therefore a so 
brake shall be further installed between the rotation 
shaft and the casing static structure, wherein the 
outer layer armature 103 is controlled by the driving 
control device to provide motor function for posi- 
tive/Reverse rotation and varied speed load driving, 55 
or to be driven by the mechanical power for gener- 
ator operation, while the inner layer armature 102, 
with the middle layer common magnetic pole 101 
driven by the active power source P0 can provide 



Figure 6 is a brief embodying schematic diagram of 
an application example of the combined power driven 
device having a three-layered electromechanical struc- 
ture with common structures illustrating that the active 
power source is coupled with the middle layer common 
magnetic pole of the three-layered electromechanical 
structure, wherein the outer layer armature is locking 
fixed with the casing static structure, while the inner 
layer armature provides output to drive the load, 
wherein it is mainly comprised of the following: 

A power source P0: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

• The three-layered electromagnetic structure with 
common structures 100: It is a three-layered coax- 
ial coupled structure with a middle layer common 
magnetic pole 101 and two independent armatures 
102, 103, wherein the middle layer common mag- 
netic pole structure 101 is coupled with the active 
power source P0 and the outer layer armature 103 
is locking fixed with the casing static structure, while 
the load 104 is driven by the inner layer armature 
102, whereby the three layers constitute a close 
magnetic circuit and can be interactively rotated at 
the same axis, and the mechanical auxiliary inter- 
faces can be selected as required to further install 
an unidirectional transmission device or a clutch or 
both of them between the outer layer armature 1 03, 
inner layer armature 102, middle layer common 
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magnetic pole 101 of the afore said three-layered 
electromagnetic structure with common structures 

100 to set the interactive status between the three 
layers, wherein the inner layer armature 102 is con- 
trolled by the driving control device to provide posi- s 
tive/Reverse rotation and varied speed motor 
functions to drive the load 104, or to be driven by 
the mechanical power for generator operation, 
while the outer layer armature 103 is driven by the 
active power source P0 to provide generation func- w 
tion with its charging current to the battery control- 
led by the adjuster control device, or it can be driven 

by the input power for motor operation function, 
thereof the above said motor and generator func- 
tions can be operated independently or simultane- 15 
ously, i.e. if the rotation direction of the active power 
source P0 driving the middle ring layer fields and 
the rotation direction of the motor operation consti- 
tuted by the middle layer common magnetic pole 

101 and the load side armature are the same, then 20 
a power addition output can be obtained. At this 
time, the armature locking fixed with the casing 
static structure appeared at OFF state, whereby 
besides of providing generation output, it can be 
charged with current to produce auxiliary driving 2s 
torque to the middle layer common magnetic pole 
101 and drive the load together; thereof a brake can 

be installed between the middle layer common 
magnetic pole 101 coupled with the active power 
source PO and casing static structure for selective 30 
locking to drive the inner layer armature, and a 
clutch can be further installed between the middle 
layer common magnetic pole 101 and the armature 
to allow the load to be driven by the engine directly 
or when the engine is reverse driven by the load, to 35 
let the engine constitute a load side damping, 
thereof the other functions can be refereed to the 
afore described F1-F15. 

Figure 7 is a brief embodying schematic diagram of 40 
an application example of the combined power driven 
device having a three-layered electromechanical struc- 
ture with common structures illustrating that the active 
power source is coupled with the inner layer armature of 
the three-layered electromechanical structure, wherein 45 
the outer layer armature is locking fixed with the casing 
static structure, while the middle layer common mag- 
netic pole provides output to drive the load, wherein it is 
mainly comprised of the following: 

so 

A power source P0: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

• The three-layered electromagnetic structure with 
common structures 100: It is a three-layered coax- ss 
ial coupled structure with a riddle layer common 
magnetic pole 101 and two independent armatures 
102, 103, wherein the load 104 is driven by the mid- 
dle layer common magnetic pole structure 101 and 



the outer layer armature 103 is locking fixed with 
the casing static structure, while the inner layer 
armature 102 is coupled with the active power 
source P0, whereby the three layers constitute a 
close magnetic circuit and can be interactively 
rotated at the same axis, and the mechanical auxil- 
iary interfaces can be selected as required to fur- 
ther install an unidirectional transmission device or 
a clutch or both of them between the outer layer 
armature 103, inner layer armature 102, middle 
layer common magnetic pole 101 of the afore said 
three-layered electromagnetic structure with com- 
mon structures 100 to set the interactive status 
between the three layers, wherein the outer layer 
armature 103 is controlled by the driving control 
device to further drive the middle layer common 
magnetic pole 101 by reaction force for posi- 
tive/Reverse rotation and load driving varied speed 
motor functions, or to be driven by the mechanical 
power for generator operation, while the inner layer 
armature 102 is driven by the active power source 
P0 to provide generation function with its charging 
current to the battery controlled by the adjuster con- 
trol device, or it can be driven by the input power for 
motor operation function, thereof the above said 
motor and generator functions can be operated 
independently or simultaneously, wherein a brake is 
installed between the middle layer common mag- 
netic pole 1 01 coupled with the output shaft and the 
casing static structure for selective locking to drive 
the inner layer armature 102 to start the engine, to 
allow the inner layer armature 102 driven by the 
engine provide generation function at locking sta- 
tus, thereof a clutch can be further installed 
between the middle layer common magnetic pole 
101 and the inner layer armature 102, thereby 
when the clutch is closed to allow the load to be 
driven by the engine directly or when the engine is 
reverse driven by the load, to let the engine consti- 
tute a load side damping, thereof the other func- 
tions can be refereed to the afore described 
F1-F15. 

Figure 8 is a brief embodying schematic diagram of 
an application example of the combined power driven 
device having a three-layered electromechanical struc- 
ture with common structures illustrating that the active 
power source is coupled with the inner layer armature of 
the three-layered electromechanical structure, wherein 
the middle layer common magnetic pole is locking fixed 
with the casing static structure, while the outer layer 
armature provides output to drive the load, wherein it is 
mainly comprised of the following: 

• A power source P0: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

The three-layered electromagnetic structure with 
common structures 100: It is a three-layered coax- 
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ial coupled structure with a middle layer common 
magnetic pole 101 and two independent armatures 
102, 103, wherein the middle layer common mag- 
netic pole structure 101 is locking fixed with the 
casing static structure and the load is driven by the 
outer layer armature 103, while the inner layer 
armature 102 is coupled with the active power 
source PO, whereby the three layers constitute a 
close magnetic circuit and can be interactively 
rotated at the same axis, and the mechanical auxil- 
iary interfaces can be selected as required to fur- 
ther install an unidirectional transmission device or 
a clutch or both of them between the outer layer 
armature 103, inner layer armature 102, middle 
layer common magnetic pole 101 of the afore said 
three-layered electromagnetic structure with com- 
mon structures 100 to set the interactive status 
between the three layers, wherein the outer layer 
armature 103 is controlled by the driving control 
device to provide positive/Reverse rotation and load 
driving varied speed motor functions, or to be 
driven by the mechanical power for generator oper- 
ation, while the inner layer armature 102 is driven 
by the active power source P0 to provide genera- 
tion function with its charging current to the battery 
controlled by the adjuster control device, or it can 
be driven by the input power for motor operation 
function, thereof the above said motor and genera- 
tor functions can be operated independently or 
simultaneously, i.e. when the load side armature is 
driven by the battery current, the engine can be 
operated simultaneously as an armature of a gen- 
erator to charge the battery, thereof if the active 
power source P0 is an internal engine, then the 
inner layer armature 1 02 can be provided with input 
power to function as a motor to start the engine, or 
a clutch can be installed between the load and the 
armature coupled with the engine, whereby when 
the clutch is closed, the load is driven by the engine 
directly or the load side armature is charged with 
current to constitute a motor and to drive the load 
with the engine together, or when the engine is 
reverse driven by the load, the engine constitutes a 
load side damping, thereof the other functions can 
be refereed to the afore described F1-F15. 

Figure 9 is a schematic diagram of the embodying 
example of the combined power driven device having a 
three-layered electromechanical structure with common 
structures illustrating that the middle disk (or cone) 
shaped common magnetic pole is locking fixed with the 
casing static structure, while the two side disk (or cone) 
shaped armatures are respectively coupled with the 
active power source P0 and load, wherein rt is mainly 
comprised of the following: 

• A power source P0: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 



The three-layered electromagnetic structure with 
common structures 100: It is a three-layered coax- 
ial coupled structure with a middle disk (or cone) 
shaped common magnetic pole 121 and two inde- 

5 pendent disk shaped armatures 122, 123, wherein 
the middle disk (or cone) shaped common mag- 
netic pole structure 121 is locking fixed with the 
casing state structure and the load is driven by one 
of the side disk (or cone) shaped armature 123, 

10 while the other disk (or cone) shaped armature 1 22 
is coupled with the active power source P0, 
whereby the three layers constitute a close mag- 
netic circuit and can be interactively rotated at the 
same axis, and the mechanical auxiliary interfaces 

is can be selected as required to further install an uni- 
directional transmission device or a clutch or both 
of them between the two side disk (or cone) shaped 
armatures 122, 123, and the middle disk (or cone) 
shaped common magnetic pole 121 of the afore 

20 said three-layered electromechanical structure 100 
to set the interactive status between the three lay- 
ers, wherein one of the side armatures is controlled 
by the driving control device to provide pes'- 
tive/Reverse rotation and load driving varied speed 

25 motor functions, or to be driven by the mechanical 
power for generator operation, while the other side 
armature is driven by the active power source P0 to 
provide generation function with its charging cur- 
rent to the battery controlled by the adjuster control 

3 o device, or it can be driven by the input power for 
motor operation function, thereof the above said 
motor and generator functions can be operated 
independently or simultaneously, i.e. when the load 
side armature is driven by the battery current, the 

35 engine can be operated simultaneously as an 
armature of a generator to charge the battery, 
thereof if the active power source P0 is an internal 
engine, then the armature coupled with the active 
power source P0 can be provided with input power 

40 to function as a motor to start the engine, or a clutch 
can be installed between the load and the armature 
coupled with the engine, whereby when the clutch 
is closed, the load is driven by the engine directly or 
the load side armature is charged with current to 

45 constitute a motor and to drive the load with the 
engine together, or when the engine is reverse 
driven by the load, the engine constitutes a load 
side damping, thereof the other functions can be 
refereed to the afore described F1-F15. 

50 

Figure 10 is a schematic diagram of the embodying 
example of the combined power driven device having a 
three-layered electromechanical structure with common 
structures illustrating that the middle disk (or cone) 
55 shaped common magnetic pole is coupled with the 
active power source P0, and one of the two side disk (or 
cone) shaped armatures is coupled with the load, while 
the other side disk (or cone) shaped armature is cou- 
pled with the casing static structure, wherein it is mainly 
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comprised of the following: 

A power source PO: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 5 
The three-layered electromagnetic structure with 
common structures 100: It is a three-layered coax- 
ial coupled structure with a middle disk (or cone) 
shaped common magnetic pole 121 and two inde- 
pendent disk shaped armatures 122, 123, wherein 10 
the middle disk (or cone) shaped common mag- 
netic pole structure 121 is coupled with the active 
power source PO directly or through a transmission 
component, and one of the side disk (or cone) 
shaped armatures 1 22, 1 23 is locking fixed with the is 
casing static structure, while the other armature is 
connected to the load 104, whereby the three layers 
constitute a close magnetic circuit and can be inter- 
actively rotated at the same axis, and the mechani- 
cal auxiliary interfaces can be selected as required 20 
to further install an unidirectional transmission 
device or a clutch or both of them between the two 
side disk (or cone) shaped armatures 1 22, 1 23, and 
the middle disk (or cone) shaped common mag- 
netic pole 121 of the afore said three-layered elec- 25 
tromechanical structure 100 to set the interactive 
status between the three layers, and they are mutu- 
ally driven by the rotation shaft of the active power 
source P0, therefore a brake shall be further 
installed between the rotation shaft and the casing 30 
static structure, wherein the armature coupled with 
the load is controlled by the driving control device to 
drive the magnetic pole through the reaction force 
to provide positive/Reverse rotation and load driv- 
ing varied speed motor functions, while the arma- 35 
ture locking fixed with the casing static structure 
provides a generation function when the middle 
disk (or cone) common structure is driven by the 
active power source P0, or to be driven by the 
mechanical power for generator operation with its 40 
charging current to the battery controlled by the 
adjuster control device, or it can be driven by the 
input power for motor operation function, thereof 
the above said motor and generator functions can 
be operated independently or simultaneously, i.e. 45 
when the load side armature is driven by the battery 
current, the engine can be operated simultaneously 
as an armature of a generator to charge the battery, 
thereof if the active power source P0 is an internal 
engine, then a clutch can be further installed so 
between the middle layer disk (or cone) shaped 
magnetic pole and the disk shaped armature con- 
nected to the load, whereby when the clutch is 
closed, the load is driven by the engine directly or 
another side disk shaped armature is simultane- 55 
ously charged with current to constitute a motor and 
to drive the load with the engine together, or when 
the engine is reverse driven by the load, the engine 
constitutes a load side damping, thereof the other 
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functions can be refereed to the afore described 
F1-F15. 

Figure 1 1 is a schematic diagram of the embodying 
example of the combined power driven device having a 
three-layered electromechanical structure with common 
structures illustrating that the middle layer disk (or cone) 
shaped common magnetic pole is coupled with the load, 
and one of the two side disk (or cone) shaped arma- 
tures is coupled with the active power source P0, while 
the other disk (or cone) shaped armature is locking f ixed 
with the casing static structure, wherein it is mainly com- 
prised of the following: 

• A power source P0: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

The three-layered electromagnetic structure with 
common structures 100: It is a three-layered coax- 
ial coupled structure with a middle disk (or cone) 
shaped common magnetic pole 121 and two inde- 
pendent disk shaped armatures 122, 123, wherein 
the middle disk (or cone) shaped common mag- 
netic pole structure 121 is coupled with the load 
104 directly or through a transmission component, 
and one of the side disk (or cone) shaped arma- 
tures 122,123 is locking fixed with the casing static 
structure, while the other armature is coupled with 
the active power source P0, whereby the three lay- 
ers constitute a close magnetic circuit and can be 
interactively rotated at the same axis, and the 
mechanical auxiliary interfaces can be selected as 
required to further install an unidirectional transmis- 
sion device or a clutch or both of them between the 
two side disk (or cone) shaped armatures 122, 123, 
and the middle disk (or cone) shaped common 
magnetic pole 121 of the afore said three-layered 
electromechanical structure 100 to set the interac- 
tive status between the three layers, wherein one of 
the side armatures is controlled by the driving con- 
trol device to drive the middle layer disk (or cone) 
shaped common magnetic pole through the reac- 
tion force to provide positive/Reverse rotations and 
load driving varied speed motor functions, or to be 
driven by the mechanical power for generator oper- 
ation, while the other side armature is driven by the 
active power source P0 to provide power genera- 
tion function with its charging current to the battery 
controlled by the adjuster control device, or it can 
be driven by the input power for motor operation 
function, thereof the above said motor and genera- 
tor functions can be operated independently or 
simultaneously, thereof if the active power source 
P0 is an internal engine, then a clutch can be fur- 
ther installed between the middle layer disk (or 
cone) shaped magnetic pole and the load, whereby 
when the clutch is closed, the load is driven by the 
engine directly or another side disk shaped arma- 
ture is simultaneously charged with current to con- 
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stittrte a motor and to drive the load with the engine 
together, or when the engine is reverse driven by 
the load, the engine constitutes a load side damp- 
ing, thereof the other functions can be refereed to 
the afore described F1 ~F1 5. s 

Figure 12 is a schematic diagram of the embodying 
example of the combined power driven device having a 
three-layered electromechanical structure with common 
structures illustrating that the outer layer appears in a w 
ring shaped common magnetic pole, wherein two coax- 
ial cylindrical armatures are parallel installed and are 
locking fixed with the casing static structure. Wherein its 
coaxial inner layer is parallel installed with two cylindri- 
cal armatures which are coupled with the active power rs 
source PO and the load respectively, wherein it is mainly 
comprised of the following: 

A power source PO: It is a rotational power source 
driven by engine or other mechanical power or 20 
manpower; 

The three-layered electromagnetic structure with 
common structures 100: The outer layer ring 
shaped common magnetic pole 131 is coupled with 
the two independent inner layer cylindrical arma- 25 
tures 132, 133 at the same axis, wherein the outer 
ring shaped common magnetic pole 131 is locking 
fixed with the casing static structure and the load is 
driven by one of the cylindrical armatures 133, 
while the active power source PO is coupled with 30 
the other cylindrical armature 132, whereby the 
three armatures constitute a close magnetic circuit 
and can be interactively rotated at the same axis, 
and the mechanical auxiliary interfaces can be 
selected as required to further install an unidirec- 35 
tional transmission device or a clutch or both of 
them between the two cylindrical armatures 132, 
133, and the ring shaped magnetic pole 131 of the 
afore said three-layered electromechanical struc- 
ture 100 to set the interactive status between the 40 
three armatures, wherein one of the side armatures 
is controlled by the driving control device to provide 
the positive/Reverse rotations and load driving var- 
ied speed motor functions, or to be driven by the 
mechanical power for generator operation, while 45 
the other side armature is driven by the active 
power source PO to provide power generation func- 
tion with its charging current to the battery control- 
led by the adjuster control device, or it can be driven 
by the input power for motor operation function, 50 
thereof the above said motor and generator func- 
tions can be operated independently or simultane- 
ously, thereof if the load side armature is driven by 
the battery current, the engine can be operated 
simultaneously as an armature of a generator to 55 
charge the battery, thereof if the active power 
source is an internal engine, the armature coupled 
with the active power source PO can be provided 
with power input to produce motor function to start 



the engine, or a clutch can be further installed 
between the load and the armature coupled with 
the engine, whereby when the clutch is closed, the 
load is driven by the engine directly or the load side 
armature is charged with current to constitute a 
motor and to drive the load with the engine 
together, or when the engine is reverse driven by 
the load, the engine constitutes a load side damp- 
ing, thereof the other functions can be refereed to 
the afore described F1-F15. 

Figure 13 is a schematic diagram of the embodying 
example of the combined power driven device having a 
three-layered electromechanical structure with common 
structures illustrating that the outer layer appears in a 
ring shaped common magnetic pole and is coupled with 
the active power source PO, wherein two coaxial cylin- 
drical armatures are parallel installed at the inner layer 
and one of the armatures is coupled with the load while 
the other armature is coupled with the casing static 
structure, wherein it is mainly comprised of the follow- 
ing: 

• A power source PO: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

The three-layered electromagnetic structure with 
common structures 100: The outer layer ring 
shaped common magnetic pole 1 31 is coupled with 
the two independent inner layer cylindrical arma- 
tures 132, 133 at the same axis, wherein the outer 
ring shaped common magnetic pole 131 is coupled 
with the active power source PO directly or through 
a transmission component and one of the inner 
layer cylindrical armatures 132,133 is locking fixed 
with the casing static structure, while the other 
armature is connected to the load 1 04, whereby the 
three armatures constitute a close magnetic circuit 
and can be interactively rotated at the same axis, 
and the mechanical auxiliary interfaces can be 
selected as required to further install an unidirec- 
tional transmission device or a clutch or both of 
them between the two cylindrical armatures 132, 
133, and the ring shaped magnetic pole 131 of the 
afore said three-layered electromechanical struc- 
ture 100 to set the interactive status between the 
three armatures, and the said structure is mutually 
driven by the rotation shaft of the active power 
source PO, therefore a brake shall be installed 
between the rotation shaft and the static structure, 
whereby the armature coupled with the load can be 
controlled by the driving control device to provide 
the positive/Reverse rotations and load driving var- 
ied speed motor functions, while the armature lock- 
ing fixed with the casing static structure is driven by 
the active power source PO to provide generator 
operation with its charging current to the battery 
controlled by the adjuster control device, or it can 
be driven by the input power for motor operation 
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function, thereof the above said molor and genera- 
tor functions can be operated independently or 
simultaneously, thereof if the active power source is 
an internal engine, a clutch can be further installed 
between the ring shaped common magnetic struc- 5 
ture and the armature connected to the load, 
whereby when the clutch is closed, the load is 
driven by the engine directly or the other armature 
is charged with current simultaneously to constitute 
a motor and to drive the load with the engine 10 
together, or when the engine is reverse driven by 
the load, the engine constitutes a load side damp- 
ing, thereof the other functions can be refereed to 
the afore described F1-F15. 

15 

Figure 14 is a schematic diagram of the embodying 
example of the combined power driven device having a 
three-layered electromechanical structure with common 
structures illustrating that the outer layer is in ring 
shaped common magnetic pole and is coupled with the 20 
load, whereof its inner layer is parallel installed with two 
coaxial cylindrical armatures, whereof one of the arma- 
tures is coupled with the active power source PO and the 
other armature is locking fixed with the casing static 
structure, wherein it is mainly comprised of the follow- 2s 
ing: 

A power source PO: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 30 
The three-layered electromagnetic structure with 
common structures 100: The outer layer ring 
shaped common magnetic pole 131 is coupled with 
the two independent inner layer cylindrical arma- 
tures 1 32, 1 33 at the same axis, wherein the outer 35 
ring shaped common magnetic pole 131 is coupled 
with the load 104 directly or through a transmission 
component and one of the two inner layer cylindri- 
cal armatures 132,133 is locking f ixed with the cas- 
ing static structure, while the other armature is 40 
connected to the active power source PO, whereby 
the three armatures constitute a close magnetic cir- 
cuit and can be interactively rotated at the same 
axis, and the mechanical auxiliary interfaces can be 
selected as required to further install an unidirec- 4s 
tional transmission device or a clutch or both of 
them between the two cylindrical armatures 132, 
133, and the ring shaped magnetic pole 131 of the 
afore said three-layered electromechanical struc- 
ture 100 to set the interactive status between the so 
three armatures, wherein one of the side armatures 
is controlled by the driving control device to drive 
the ring shaped common magnetic pole through the 
reaction force to provide positive/Reverse rotations 
and load driving varied speed motor functions, or to ss 
be driven by the mechanical power to provide gen- 
erator functions, while the other side armature is 
driven by the active power source P0 to provide a 
generator operation with its charging current to the 
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battery controlled by the adjuster control device, or 
it can be driven by the input power for motor opera- 
tion function, thereof the above said motor and gen- 
erator functions can be operated independently or 
simultaneously, thereof if the active power source is 
an internal engine, a clutch can be further installed 
between the ring shaped common magnetic struc- 
ture and the load, whereby when the clutch is 
closed, the load is driven by the engine directly or 
the other armature is charged with current simulta- 
neously to constitute a motor and to drive the load 
with the engine together, or when the engine is 
reverse driven by the load, the engine constitutes a 
load side damping, thereof the other functions can 
be refereed to the afore described F1-F15. 

Figure 1 5 is a schematic diagram of the embodying 
example of the combined power driven device having a 
three-layered electromechanical structure with common 
structures illustrating that the middle cylindrical com- 
mon magnetic pole is locking fixed with the casing static 
structure, while two outer layer coaxial ring shaped 
armatures are installed with the active power source P0 
and the load respectively, wherein it is mainly comprised 
of the following: 

A power source P0: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

The three-layered electromagnetic structure with 
common structures 100: The middle cylindrical 
common magnetic pole 141 is coupled with the two 
independent outer layer ring shaped armatures 
142, 143 at the same axis, wherein the middle cylin- 
drical common magnetic pole 141 is locking fixed 
with the casing static structure and the load is 
driven by one of the two outer layer ring shaped 
armatures 143, while the other armature 142 is 
coupled with the active power source P0, whereby 
the three armatures constitute a close magnetic cir- 
cuit and can be interactively rotated at the same 
axis, and the mechanical auxiliary interfaces can be 
selected as required to further install an unidirec- 
tional transmission device or a clutch or both of 
them between the two outer layer ring shaped 
armatures 142, 143, and the cylindrical common 
magnetic pole 141 of the afore said three-layered 
electromechanical structure 100 to set the interac- 
tive status between the three armatures, wherein 
one of the side armatures is controlled by the driv- 
ing control device to provide positive/Reverse rota- 
tions and load driving varied speed motor functions, 
or to be driven by the mechanical power to provide 
generator functions, while the other side armature 
is driven by the active power source P0 to provide a 
generator operation with its charging current to the 
battery controlled by the adjuster control device, or 
it can be driven by the input power for motor opera- 
tion function, thereof the above said motor and gen- 
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erator functions can be operated independently or 
simultaneously, thereof if the active power source is 
an internal engine, the armature coupled with the 
active power source PO can be provided with power 
input to produce a motor function to start the 
engine, or a clutch can be further installed between 
the armature coupled with the engine and the 
armature coupled with the load, whereby when the 
clutch is closed, the load is driven by the engine 
directly or the other armature is charged with cur- 
rent simultaneously to constitute a motor and to 
drive the load with the engine together, or when the 
engine is reverse driven by the load, the engine 
constitutes a load side damping, thereof the other 
functions can be refereed to the afore described 
F1-F15. 

Figure 16 is a schematic diagram of the embodying 
example of the combined power driven device having a 
three-layered electromechanical structure with common 
structures illustrating that the middle cylindrical com- 
mon magnetic pole is coupled with the active power 
source PO and its outer layer is parallel installed with 
two coaxial ring shaped armatures, wherein one of the 
ring shaped armature is coupled with the load and while 
the other ring shaped armature is coupled with the cas- 
ing state structure, wherein it is mainly comprised of the 
following: 

• A power source PO: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

The three-layered electromagnetic structure with 
common structures 100: The middle cylindrical 
common magnetic pole 141 and the two coaxial 
independent outer layer ring shaped armatures 
142, 143 are appeared in a three-layered coaxial 
coupling structure, wherein the middle cylindrical 
common magnetic pole 141 is coupled with the 
active power source PO directly or through a trans- 
mission component and one of the two outer layer 
ring shaped armatures 142, 143 is locking fixed with 
the casing static structure, while the other armature 
is connected to the load, whereby the three arma- 
tures constitute a close magnetic circuit and can be 
interactively rotated at the same axis, and the 
mechanical auxiliary interfaces can be selected as 
required to further install an unidirectional transmis- 
sion device or a clutch or both of them between the 
two outer layer ring shaped armatures 142, 143, 
and the cylindrical common magnetic pole 141 of 
the afore said three-layered electromechanical 
structure 100 to set the interactive status between 
the three armatures, wherein the said structure is 
mutually driven by rotation shaft of the active power 
source PO, therefor a brake is further installed 
between the rotation shaft and the casing static 
structure, wherein the armature coupled with the 
load is controlled by the driving control device to 



drive the magnetic pole to provide positive/Reverse 
rotations and load driving varied speed motor func- 
tions, or to be driven by the mechanical power to 
provide generator functions, while the armature 

s locking fixed with the casing static structure is 

driven by the active power source PO to provide a 
generator operation with its charging current to the 
battery controlled by the adjuster control device, or 
it can be driven by the input power for motor opera- 

10 Hon function, thereof the above said motor and gen- 
erator functions can be operated independently or 
simultaneously, thereof if the active power source is 
an internal engine, a clutch can be further installed 
between the cylindrical common magnetic pole and 

15 the armature connected to the load, whereby when 
the clutch is closed, the load is driven by the engine 
directly or the other armature is charged with cur- 
rent simultaneously to constitute a motor and to 
drive the load with the engine together, or when the 

20 engine is reverse driven by the load, the engine 
constitutes a load side damping, thereof the other 
functions can be refereed to the afore described 
F1-F15. 

25 Figure 1 7 is a schematic diagram of the embodying 
example of the combined power driven device having a 
three-layered electromechanical structure with common 
structures illustrating that the middle cylindrical com- 
mon magnetic pole is coupled with the load, and two 

30 coaxial ring shaped armatures are parallel installed at 
the outer layer, wherein one of the ring shaped armature 
is coupled with the active power source PO, while the 
other ring shaped armature is locking fixed with the cas- 
ing static structure, wherein it is mainly comprised of the 

35 following: 

• A power source PO: It is a rotational power source 
driven by engine or other mechanical power or 
manpower; 

40 • The three-layered electromagnetic structure with 
common structures 100: The middle cylindrical 
common magnetic pole 141 and the two coaxial 
independent outer layer ring shaped armatures 
142, 143 are appeared in a three-layered coaxial 

45 coupling structure, wherein the middle cylindrical 
common magnetic pole 1 41 is coupled with the load 
104 directly or through a transmission component 
and one of the two outer layer ring shaped arma- 
tures 142,143 is locking fixed with the casing static 

so structure, while the other armature is coupled with 
the active power source P0, whereby the three 
armatures constitute a close magnetic circuit and 
can be interactively rotated at the same axis, and 
the mechanical auxiliary interfaces can be selected 

55 as required to further install an unidirectional trans- 
mission device or a clutch or both of them between 
the two outer layer ring shaped armatures 142, 1 43, 
and the cylindrical common magnetic pole 141 of 
the afore said three-layered electromechanical 
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structure 100 to set the interactive status between 
the three armatures, wherein one of the side arma- 
tures is controlled by the driving control device to 
drive the cylindrical common magnetic pole through 
the reaction force to provide positive/Reverse rota- 5 
tions and load driving varied speed motor functions, 
or to be driven by the mechanical power to provide 
generator functions, while the other armature is 
driven by the active power source P0 to provide a 
generator operation with its charging current to the 10 
battery controlled by the adjuster control device, or 
it can be driven by the input power for motor opera- 
tion function, thereof the above said motor and gen- 
erator functions can be operated independently or 
simultaneously, thereof if the active power source is 15 
an internal engine, a clutch can be further installed 
between the cylindrical common magnetic pole and 
the load, whereby when the clutch is closed, the 
load is driven by the engine directly or the other 
armature is charged with current simultaneously to 20 
constitute a motor and to drive the load with the 
engine together, or when the engine is reverse 
driven by the load, the engine constitutes a load 
side damping, thereof the other functions can be 
ref ereed to the afore described F1 ~ F1 5. 25 

For the combined power driven device having a 
three-layered electromechanical structure with common 
structures, besides of that the three-layered electro- 
magnetic structure with common structures 100 can be 30 
interactively constituted by a single outer layer armature 
and a single middle layer common magnetic pole and a 
single inner layer armature at the same axis, it can also 
be constituted by the three interactive rotors including a 
middle layer common magnetic pole and two side cou- 35 
pled inner layer and outer layer armatures in the three- 
layered electromechanical structure, wherein one or two 
items of them can be constituted by a multiple form of 
two or more than two rotors. 

Figure 18 is the first schematic diagram of the 40 
embodying example of the combined power driven 
device having a three-layered electromechanical struc- 
ture with common structures having multiple electro- 
magnetic effect interactive components, wherein it is 
comprised of the following: 45 

A three-layered electromagnetic structure with 
common structures, wherein it is comprised of two 
inner layer armatures 102A, 102B independently 
operated or commonly controlled by a clutch or an so 
electrical circuit, and a single middle layer common 
magnetic pole 101 coupled with the two independ- 
ent inner layer armatures 102A, 102B, as well as a 
single outer layer armature 103 coupled with the 
middle layer common magnetic pole 101 at the ss 
other side. 

Figure 19 is the second schematic diagram of the 
embodying example of the combined power driven 



device having a three-layered electromechanical struc- 
ture with common structures having multiple electro- 
magnetic effect interactive components, wherein it is 
comprised of the following: 

A three-layered electromagnetic structure with 
common structures, wherein it is comprised of two 
outer layer armatures 103A, 103B independently 
operated or commonly controlled by a clutch or an 
electrical circuit, and a single middle layer common 
magnetic pole 101 coupled with the two independ- 
ent outer layer armatures 103A, 103B, as well as 
the inner layer armature 102 coupled with the mid- 
dle layer common magnetic pole 101 at the other 
side. 

Figure 20 is the third schematic diagram of the 
embodying example of the combined power driven 
device having a three-layered electromechanical struc- 
ture with common structures having multiple electro- 
magnetic effect interactive components, wherein it is 
comprised of the following: 

• A three-layered electromagnetic structure with 
common structures, wherein it is comprised of two 
outer layer armatures 103A, 103B independently 
operated or commonly controlled by a clutch or an 
electrical circuit, and two middle layer common 
magnetic poles 101 A, 101 B which can be inde- 
pendently operated or controlled by a clutch or an 
electrical circuit and are coupled with the two outer 
layer side armatures as well as a single inner layer 
armature 102 coupled with the inside of the middle 
layer common magnetic poles. 

Figure 21 is the fourth schematic diagram of the 
embodying example of the combined power driven 
device having a three-layered electromechanical struc- 
ture with common structures having multiple electro- 
magnetic effect interactive components, wherein it is 
comprised of the following: 

A three-layered electromagnetic structure with 
common structures, wherein it is comprised of a 
common outer layer armature 103, and two middle 
layer common magnetic poles 101 A, 101B as well 
as a single inner layer armature 102. 

Figure 22 is the fifth schematic diagram of the 
embodying example of the combined power driven 
device having a three-layered electromechanical struc- 
ture with common structures having multiple electro- 
magnetic effect interactive components, wherein it is 
comprised of the following: 

• A three-layered electromagnetic structure with 
common structures, wherein it is comprised of a 
common outer layer armature 103 and two middle 
layer common magnetic poles 101 A, 101B which 
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are independently operated or commonly controlled 
by a clutch or an electrical circuit, as well as two 
inner layer armatures 102 A, 102B which are inde- 
pendently operated or commonly controlled by a 
clutch or an electrical circuit and are coupled with 5 
the common magnetic pole. 

Figure 23 is the sixth schematic diagram of the 
embodying example of the combined power driven 
device having a three-layered electromechanical struc- 10 
ture with common structures having multiple electro- 
magnetic effect interactive components, wherein it is 
comprised of the following: 

A three-layered electromagnetic structure with is 
common structures, wherein it is comprised of two 
outer layer armatures 103A, 103B which are inde- 
pendently operated or commonly controlled by a 
clutch or an electrical circuit and a middle layer 
common magnetic pole 101 as well as two inner 20 
layer armatures 102A, 102B which are independ- 
ently operated or commonly controlled by a clutch 
or an electrical circuit and are coupled with the 
common magnetic pole. 

The coupling and interactive relationships of the 
active power source PO and the casing static structure 
as well as the load in the above described figures 
18-23 can be deduced from single units, wherein 
besides of the above described multiple number appli- 30 
cation principle, the number of the electromagnetic 
effect interactive devices such as the common magnetic 
poles and the inner, outer layer armatures can be 
increased according to the requirement to match with 
the needs for driving loads. 35 

The afore described items are the application 
examples of the combined power driven device having a 
three-layered electromechanical structure with common 
structures, wherein the interactive relationships 
between the driving torque of active power source PO, <*o 
and the torque of the armature to the load can be 
employed to proportionally distribute their interactive 
torque and to do speed addition/subtraction control 
through combining with the planetary type differential 
wheel train, whereof the coupling methods include the 45 
following: 

The common magnetic pole and two armatures of 
the three-layered electromagnetic structure with 
common structures are respectively coupled with 50 
the sun wheel of the planetary wheel train, or cou- 
pled with the outside ring wheel, or coupled with the 
input/output shaft driven by the swing arm steered 
by the planetary wheel train, or coupled with the 
load, or coupled with the active power source PO, or 55 
coupled with the casing static structure; or are 
through the clutches, unidirectional transmission 
devices, or brakes to respectively coupled with the 
planetary wheel train, or coupled with the outside 



ring wheel, or coupled with the input/output shaft 
driven by the swing arm steered by the planetary 
wheel train, or coupled with the load, or coupled 
with the active power source PO, or coupled with the 
casing static structure; 

• The input/output shaft driven by the swing arm 
steered by the sun wheel, or the outside ring wheel 
or the planetary wheel of the planetary wheel train 
is respectively coupled with the load or the coupled 
with the active power source PO or coupled with the 
casing static structure; or is through a clutch or an 
unidirectional transmission device, or a brake to 
respectively coupled with the middle layer common 
magnetic pole or coupled with the two armatures of 
the three-layered electromagnetic structure with 
common structures, or coupled with the load, or 
coupled with the active power source PO, or cou- 
pled with the casing static structure. 

Through the additional installation of the differential 
wheel train and the matching principle of the three-lay- 
ered electromagnetic structure with common structures, 
the disclosed interactive relationships between the 
active power source PO and the load in the afore said 
embodying examples can be further expanded from the 
addition/subtraction interaction to proportional torque 
and speed interaction, i.e. through the above said 
embodiments, the original torque and speed relation- 
ships between the active power source and the load are 
converted from addition/subtraction to proportional dif- 
ferential driving; thereof the afore said embodying 
examples of figures 3-1 1 can be expanded by combin- 
ing with the differential wheel train, whereby the com- 
bined power driven device having a three-layered 
electromechanical structure with common structures 
can be further provided with the following: 

* To proportionally distribute the torque and speed 
ratio of the inner layer and outer layer armatures or 
the torque ratio of the active power source PO com- 
bined with the outer layer armature, and to do 
speed addition/subtraction control, as well as to 
arrange the input/output shaft driven by the swing 
arm steered by the planetary wheel, and the sun 
wheel or rotation shaft driven by the inner layer 
armature according to requirements and the inter- 
active relationship between the active power source 
PO and the outer layer armature. 

The coupling principles between the outer layer 
armature, the middle layer common magnetic pole, and 
the inner layer armature of the three-layered electro- 
magnetic structure with common structures, the active 
power source PO and the load, as well as the casing 
static structure and the differential wheel train include 
the following: 

D1: The outside ring wheel 1 13: It is driven by the 
active power source PO or is coupled with the outer 
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layer armature driven by the active power source 
PO, or coupled with the middle layer common mag- 
netic pole, or coupled with the inner layer armature, 
or coupled with the load, or coupled with the casing 
static structure; 

D2: The planetary wheel 1 15 by which the swing 
arm 116 is steered to drive the input/output shaft 
1 1 7: It is driven by the active power source PO or is 
coupled with the outer layer armature driven by the 
active power source PO, or coupled with the middle 
layer common magnetic pole, or coupled with the 
inner layer armature, or coupled with the load, or 
coupled with the casing static structure; 
D3: The sun wheel 114: ft is driven by the active 
power source PO or is coupled with the outer layer 
armature driven by the active power source PO, or 
coupled with the middle layer common magnetic 
pole, or coupled with the inner layer armature, or 
coupled with the load, or coupled with the casing 
static structure; 

The representative embodying examples in the fig- 
ures 24-39 are listed below to illustrate the interactive 
relationships of the combined power driven device hav- 
ing a three-layered electromechanical structure with 
common structures combined with the differential wheel 
train, wherein they include the following: 

The middle layer common magnetic pole and the 
two armatures of the three-layered electromechan- 
ical structure are respectively coupled with the sun 
wheel, planetary wheel and outside ring wheel of 
the differential wheel train; 
The middle layer common magnetic pole and the 
two armatures of the three-layered electromechan- 
ical structure are respectively coupled with two of 
the sun wheel, planetary wheel and outside ring 
wheel of the differential wheel train, while the one of 
the differential wheel train which is not coupled with 
the three-layered electromechanical structure is 
coupled with the load or the casing static structure, 
or the active power source. 

The embodying examples of the interaction of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with the differential wheel train based on the 
afore described principles in D1-D3 is as following: 

Figure 24 is the first embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
mainly comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The middle cylindrical 
common magnetic pole 101 and the two independ- 
ent armatures 1 02, 1 03 are appeared in a three-lay- 
ered coaxial coupling structure, wherein the middle 



layer common magnetic pole 101 is coupled with 
the planetary wheel 115 of the differential wheel 
train by which the swing arm 1 1 6 is steered to drive 
the input/output shaft 117, and the inner layer 

5 armature 102 is coupled with the sun wheel 114, 
while the outer layer armature 103 is coupled with 
the outside ring wheel 1 13; whereby the interactive 
relationships achieved through combining with the 
differential wheel train can be selected as required 

io to match with the afore said electromechanical aux- 
iliary interface, and the mechanical auxiliary inter- 
face, structure interface as well as the various 
combination arrangements between the middle 
layer common magnetic pole 101 , outer layer arma- 

is ture 1 03, or inner layer armature 1 02, or the outside 
ring wheel 113, or the planetary wheel 115 or the 
sun wheel 1 14 of the differential wheel train and the 
active power source PO or the load, or the casing 
static structure can also be selected as required. 

20 

Figure 24-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 24 provides output directly through the planetary 
wheel with a fixed center of axis, wherein it is comprised 
25 of the following: 

The input/output is directly achieved through the 
planetary wheel 1 15 with fixed center of axis which 
is in a proportional interactive relationship with the 
30 outer layer armature 103 and the inner layer arma- 
ture 102. 

Figure 25 is the second embodying example of the 
combined power driven device having a three-layered 
35 electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
comprised of the following: 

The three-layered electromagnetic structure with 
40 common structures 100: The middle cylindrical 
common magnetic pole 101 and the two independ- 
ent armatures 1 02, 1 03 are appeared in a three-lay- 
ered coaxial coupling structure, wherein the middle 
layer common magnetic pole 101 is coupled with 
45 the sun wheel 114 of the differential wheel train, 
and the outer layer armature 103 is coupled with 
the outside ring wheel 1 13 of the differential wheel 
train, while the inner layer armature 102 and the 
output shaft 117 driven by the swing arm 116 
so steered by the planetary wheel 1 15 of the planetary 
wheel train are at independent operation status, 
wherein both of them can be operated individually 
or together to provide rotational kinetic energy out- 
put or differential driving output, whereby the inter- 
as active relationships achieved through combining 
with the differential wheel train can be selected as 
required to match with the afore said electrome- 
chanical auxiliary interface, and the mechanical 
auxiliary interface, structure interface as well as the 
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various combination arrangements between the 
middle layer common magnetic pole 101, outer 
layer armature 103, or inner layer armature 102, or 
the outside ring wheel 113, or the planetary wheel 
1 15 or the sun wheel 1 14 of the differential wheel 
train and the active power source P0 or the load, or 
the casing static structure can also be selected as 
required. 

Figure 25-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 25 provides output directly through the planetary 
wheel with a fixed center of axis, wherein it is mainly 
comprised of the following: 

The input/output is directly achieved through the 
planetary wheel 115 with fixed center of axis which 
is in a proportional interactive relationship with the 
outer layer armature 103 and the middle layer com- 
mon magnetic pole 1 01 . 

Figure 26 is the third embodying example of the 
invention combined with a differential wheel train, 
wherein it is mainly comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The middle cylindrical 
common magnetic pole 101 and the two independ- 
ent armatures 1 02, 1 03 are appeared in a three-lay- 
ered coaxial coupling structure, wherein the middle 
layer common magnetic pole 101 is coupled with 
the outside ring wheel 1 13 of the differential wheel 
train, and the inner layer armature 102 is coupled 
with the sun wheel 114 of the differential wheel 
train, while the outer layer armature 103 and the 
output shaft 117 driven by the swing arm 116 
steered by the planetary wheel 1 15 of the planetary 
wheel train are at independent operation status, 
wherein both of them can be operated individually 
or together to provide rotational kinetic energy out- 
put or differential driving output, whereby the inter- 
active relationships achieved through combining 
with the differential wheel train can be selected as 
required to match with the afore said electrome- 
chanical auxiliary interface, and the mechanical 
auxiliary interface, structure interface as well as the 
various combination arrangements between the 
middle layer common magnetic pole 101, outer 
layer armature 103, or inner layer armature 102, or 
the outside ring wheel 1 13, or the planetary wheel 
1 15 or the sun wheel 1 14 of the differential wheel 
train and the active power source P0 or the load, or 
the casing static structure can also be selected as 
required. 

Figure 26-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying exam- 
ple of figure 26 provides output directly through the 
planetary wheel with a fixed center of axis, wherein 
it is mainly comprised of the following: 



The input/output is directly achieved through the 
planetary wheel 115 with fixed center of axis which 
is in a proportional interactive relationship with the 
inner layer armature 102 and the middle layer com- 
mon magnetic pole 101. 

Figure 27 is the fourth embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
mainly comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The middle cylindrical 
common magnetic pole 1 01 and the two independ- 
ent armatures 102, 103 are appeared in a three-lay- 
ered coaxial coupling structure, wherein the middle 
layer common magnetic pole 101 is coupled with 
the planetary wheel 115 of the differential wheel 
train by which the swing arm 1 1 6 is steered to drive 
the input/output shaft 117, and the inner layer 
armature 102 is coupled with the sun wheel 114, 
while the outer layer armature 103 is operated inde- 
pendently and the outside ring wheel 113 of the 
planetary wheel train is also operated independ- 
ently, wherein both of them can be operated individ- 
ually or together to provide rotational kinetic energy 
output or differential driving output, whereby the 
interactive relationships achieved through combin- 
ing with the differential wheel train can be selected 
as required to match with the afore said electrome- 
chanical auxiliary interface, and the mechanical 
auxiliary interface, structure interface as well as the 
various combination arrangements between the 
middle layer common magnetic pole 101, outer 
layer armature 103, or inner layer armature 102, or 
the outside ring wheel 1 13, or the planetary wheel 
115 or the sun wheel 114 of the differential wheel 
train and the active power source P0 or the load, or 
the casing static structure can also be selected as 
required. 

Figure 27-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 27 is modified to let the middle layer common 
structure be a free rotor, wherein it is mainly comprised 
of the following: 

The three-layered electromagnetic structure with 
common structures 100: The middle cylindrical 
common magnetic pole 101 and the two independ- 
ent armatures 1 02, 103 are appeared in a three-lay- 
ered coaxial coupling structure, wherein the middle 
layer common magnetic pole 101 is independently 
operated through the electromagnetic effect with 
the two armatures, the input/output shaft 117 is 
driven by the swing arm 116 steered by the plane- 
tary wheel, and the inner layer armature 1 02 is cou- 
pled with the sun wheel 114, while the outer layer 
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armature 103 is coupled with the outside ring wheel 
113, whereby the interactive relationships achieved 
through combining with the differential wheel train 
can be selected as required to match with the afore 
said electromechanical auxiliary interface, and the 
mechanical auxiliary interlace, structure interface 
as well as the various combination arrangements 
between the middle layer common magnetic pole 
101, outer layer armature 103, or inner layer arma- 
ture 102, or the outside ring wheel 1 13, or the plan- 
etary wheel 115 or the sun wheel 114 of the 
differential wheel train and the active power source 
P0 or the load, or the casing static structure can 
also be selected as required. 

Figure 28 is the fifth embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
mainly comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The middle layer disk (or 
cone) shaped common magnetic pole 121 and the 
two independent armatures 122, 123 arranged in a 
row are appeared in a coaxial coupling structure, 
wherein the middle layer common magnetic pole 
121 is coupled with the planetary wheel 1 15 of the 
differential wheel train by which the swing arm 116 
is steered to drive the input/output shaft 117, and 
the disk shaped armature 122 is coupled with the 
sun wheel 114, while the other armature 1 23 is cou- 
pled with the outside ring wheel 113, whereby the 
interactive relationships achieved through combin- 
ing with the differential wheel train can be selected 
as required to match with the afore said electrome- 
chanical auxiliary interface, and the mechanical 
auxiliary interface, structure interface as well as the 
various combination arrangements between the 
middle layer disk (or cone) shaped common mag- 
netic pole 121, the outer layer disk shaped arma- 
ture 123, or the other armature 122, or the outside 
ring wheel 1 13, or the planetary wheel 1 15 or the 
sun wheel 1 1 4 of the differential wheel train and the 
active power source PO or the load, or the casing 
static structure can also be selected as required. 

Figure 28-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 28 provides output directly through the planetary 
wheel with a fixed center of axis, wherein it is mainly 
comprised of the following: 

• The input/output is directly achieved through the 
planetary wheel 1 15 with fixed center of axis which 
is in a proportional interactive relationship with the 
disk shaped armature 122 and the disk shaped 
armature 123. 



Figure 29 is the sixth embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
mainly comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The middle layer disk (or 
cone) shaped common magnetic pole 121 and the 
two independent armatures 122, 123 arranged in a 
row are appeared in a coaxial coupling structure, 
wherein the middle layer common magnetic pole 

121 is coupled with the sun wheel 1 14 of the differ- 
ential wheel train, and the disk shaped armature 
123 is coupled with the outside ring wheel 113 of 
the differential wheel train, while the other armature 

122 and the input/output shaft 117 driven by the 
swing arm 116 steered by the planetary wheel 115 
of the planetary wheel train are at independent 

20 operation status, wherein both of them can be oper- 
ated individually or together to provide rotational 
kinetic energy output or differential driving output, 
whereby the interactive relationships achieved 
through combining with the differential wheel train 

25 can be selected as required to match with the afore 
said electromechanical auxiliary interface, and the 
mechanical auxiliary interface, structure interface 
as well as the various combination arrangements 
between the middle layer disk (or cone) shaped 

30 common magnetic pole 1 21 , the disk shaped arma- 
ture 123, or the other disk shaped armature 122, or 
the outside ring wheel 1 13, or the planetary wheel 
115 or the sun wheel 114 of the differential wheel 
train and the active power source P0 or the load, or 

35 the casing static structure can also be selected as 
required. 

Figure 29-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
40 figure 29 provides output directly through the planetary 
wheel with a fixed center of axis, wherein it is mainly 
comprised of the following: 

• The input/output is directly achieved through the 
46 planetary wheel 1 15 with fixed center of axis which 
is in a proportional interactive relationship with the 
disk shaped armature 123 and the middle layer disk 
shaped common magnetic pole 121 . 

so Figure 30 is the seventh embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
mainly comprised of the following: 

55 

The three-layered electromagnetic structure with 
common structures 100: The middle layer disk (or 
cone) shaped common magnetic pole 121 and the 
two independent armatures 122, 123 arranged in a 
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row are appeared in a coaxial coupling structure, 
wherein the middle layer common magnetic pole 

121 is coupled with the outside ring wheel 113 of 
the differential wheel train, and the disk shaped 
armature 123 is coupled with the sun wheel 1 14 of 
the differential wheel train, while the other armature 

122 and the input/output shaft 117 driven by the 
swing arm 1 16 steered by the planetary wheel 115 
of the planetary wheel train are at independent 
operation status, wherein both of them can be oper- 
ated individually or together to provide rotational 
kinetic energy output or differential driving output, 
whereby the interactive relationships achieved 
through combining with the differential wheel train 
can be selected as required to match with the afore 
said electromechanical auxiliary interface, and the 
mechanical auxiliary interface, structure interface 
as well as the various combination arrangements 
between the middle layer disk (or cone) shaped 
common magnetic pole 1 21 , the disk shaped arma- 
ture 122, or the other disk shaped armature 123, or 
the outside ring wheel 1 13, or the planetary wheel 
1 15 or the sun wheel 1 14 of the differential wheel 
train and the active power source PO or the load, or 
the casing static structure can also be selected as 
required. 

Figure 30-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 30 provides output directly through the planetary 
wheel with a fixed center of axis, wherein it is mainly 
comprised of the following: 

The input/output is directly achieved through the 
planetary wheel 1 1 5 with fixed center of axis which 
is in a proportional interactive relationship with the 
disk shaped armature 123 and the middle layer disk 
shaped common magnetic pole 121 . 

Figure 31 is the eighth embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
mainly comprised of the following: 

• The three-layered electromagnetic structure with 
common structures 100: The middle layer disk (or 
cone) shaped common magnetic pole 121 and the 
two independent armatures 122, 123 arranged in a 
row are appeared in a coaxial coupling structure, 
wherein the middle layer common magnetic pole 
121 is coupled with the planetary wheel 1 15 of the 
differential wheel train by which the swing arm 116 
is steered to drive the input/output shaft 117, and 
the disk shaped armature 122 is coupled with the 
sun wheel 114, while the other armature 123 is 
operated independently and the outside ring wheel 
113 of the planetary wheel is also operated inde- 
pendently, wherein both of them can be operated 



individually or together to provide rotational kinetic 
energy output or differential driving output, whereby 
the interactive relationships achieved through com- 
bining with the differential wheel train can be 

5 selected as required to match with the afore said 
electromechanical auxiliary interface, and the 
mechanical auxiliary interface, structure interface 
as well as the various combination arrangements 
between the middle layer disk (or cone) shaped 

w common magnetic pole 1 21 , the disk shaped arma- 
ture 123, or the other disk shaped armature 122, or 
the outside ring wheel 113, or the planetary wheel 
1 15 or the sun wheel 1 14 of the differential wheel 
train and the active power source PO or the load, or 

is the casing static structure can also be selected as 
required. 

Figure 31-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
20 figure 31 is modified to let the middle layer common 
structure be a free rotor, wherein it is mainly comprised 
of the following: 

• The three-layered electromagnetic structure with 

25 common structures 100: The middle layer disk (or 
cone) shaped common magnetic pole 121 and the 
two independent armatures 122. 123 arranged in a 
row are appeared in a coaxial coupling structure, 
wherein the middle layer common magnetic pole 

30 121 is independently operated through the electro- 
magnetic effect with the two disk shaped armatures 
and the input/output shaft 1 1 7 is driven by the swing 
arm 116 steered by the planetary wheel 115, while 
the disk shaped armature 122 is coupled with the 

35 sun wheel 114, and the other armature 123 is cou- 
pled with the outside ring wheel 113, whereby the 
interactive relationships achieved through combin- 
ing with the differential wheel train can be selected 
as required to match with the afore said electrome- 

40 chanical auxiliary interface, and the mechanical 
auxiliary interface, structure interface as well as the 
various combination arrangements between the 
middle layer disk (or cone) shaped common mag- 
netic pole 121, the outer layer disk shaped arma- 

4S ture 1 23, or the other disk shaped armature 1 22, or 
the outside ring wheel 1 13, or the planetary wheel 
115 or the sun wheel 114 of the differential wheel 
train and the active power source P0 or the load, or 
the casing static structure can also be selected as 

so required. 

Figure 32 is the ninth embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
55 combined with a differential wheel train, wherein it is 
mainly comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The outer layer ring 
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shaped common magnetic pole 131 and the two 
independent cylindrical armatures 132, 133 
arranged in a row are appeared in a three-layered 
coaxial coupling structure, wherein the outer layer 
ring shaped common magnetic pole 131 is coupled 
with the planetary wheel 1 15 of the planetary wheel 
train by which the swing arm 1 16 is steered to drive 
input/output shaft 1 1 7. while the inner layer cylindri- 
cal armature 133 is coupled with the sun wheel 
114, and the other armature 132 is coupled with the 
outside ring wheel 113, whereby the interactive 
relationships achieved through combining with the 
differential wheel train can be selected as required 
to match with the afore said electromechanical aux- 
iliary interface, and the mechanical auxiliary inter- 
face, structure interface as well as the various 
combination arrangements between the outer layer 
ring shaped common magnetic pole 131, the inner 
layer cylindrical armature 132, or the other inner 
layer cylindrical armature 133, or the outside ring 
wheel 113, or the planetary wheel 115 or the sun 
wheel 114 of the differential wheel train and the 
active power source PO or the load, or the casing 
static structure can also be selected as required. 

Figure 32-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 32 provides output directly through the planetary 
wheel with a fixed center of axis, wherein it is mainly 
comprised of the following: 

The input/output is directly achieved through the 
planetary wheel 1 15 with fixed center of axis which 
is in a proportional interactive relationship with the 
cylindrical armature 133 and the ring shaped com- 
mon magnetic pole 131 . 

Figure 33 is the tenth embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
mainly comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The outer layer ring 
shaped common magnetic pole 131 and the two 
independent inner layer cylindrical armatures 132, 
133 arranged in a row are appeared in a three-lay- 
ered coaxial coupling structure, wherein the outer 
layer ring shaped common magnetic pole 131 is 
coupled with the sun wheel 1 1 4, and the inner layer 
cylindrical armature 133 is coupled with the outside 
ring wheel 113, while the inner layer cylindrical 
armature 132 and the input/output shaft 117 driven 
by the swing arm 116 steered by the planetary 
wheel 115 are at independent operation status, 
wherein both of them can be operated individually 
or together to provide rotational kinetic energy out- 
put or differential driving output, whereby the inter- 



active relationships achieved through combining 
with the differential wheel train can be selected as 
required to match with the afore said electrome- 
chanical auxiliary interface, and the mechanical 
auxiliary interface, structure interface as well as the 
various combination arrangements between the 
outer layer ring shaped common magnetic pole 
131, the inner layer cylindrical armature 133, or the 
other inner layer cylindrical armature 132, or the 
outside ring wheel 1 13, or the planetary wheel 115 
or the sun wheel 1 14 of the differential wheel train 
and the active power source PO or the load, or the 
casing static structure can also be selected as 
required. 

Figure 33-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 33 provides output directly through the planetary 
wheel with a fixed center of axis, wherein it is mainly 
comprised of the following: 

The input/output is directly achieved through the 
planetary wheel 1 15 with fixed center of axis which 
is in a proportional interactive relationship with the 
cylindrical armature 133 and the ring shaped com- 
mon magnetic pole 131 . 

Figure 34 is the eleventh embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The outer layer ring 
shaped common magnetic pole 131 and the two 
independent inner layer cylindrical armatures 132, 
133 arranged in a row are appeared in a three-lay- 
ered coaxial coupling structure, wherein the outer 
layer ring shaped common magnetic pole 131 is 
coupled with the outside ring wheel 113 of the dif- 
ferential wheel train, and the inner layer cylindrical 
armature 133 is coupled with the sun wheel 114 of 
the differential wheel train, while the inner layer 
cylindrical armature 132 and the input/output shaft 
117 driven by the swing arm 116 steered by the 
planetary wheel 115 are at independent operation 
status, wherein both of them can be operated indi- 
vidually or together to provide rotational kinetic 
energy output or differential driving output, whereby 
the interactive relationships achieved through com- 
bining with the differential wheel train can be 
selected as required to match with the afore said 
electromechanical auxiliary interface, and the 
mechanical auxiliary interface, structure interface 
as well as the various combination arrangements 
between the outer layer ring shaped common mag- 
netic pole 131, the inner layer cylindrical armature 
133, or the other inner layer cylindrical armature 
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132, or the outside ring wheel 1 13, or the planetary 
wheel 115 or the sun wheel 114 of the differential 
wheel train and the active power source P0 or the 
load, or the casing static structure can also be 
selected as required. 

Figure 34-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 34 provides output directly through the planetary 
wheel with a fixed center of axis, wherein it is mainly 
comprised of the following: 

The input/output is directly achieved through the 
planetary wheel 1 15 with fixed center of axis which 
is in a proportional interactive relationship with the 
cylindrical armature 133 and the ring shaped com- 
mon magnetic pole 131 . 

Figure 35 is the twelfth embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
mainly comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The outer layer ring 
shaped common magnetic pole 131 and the two 
independent inner layer cylindrical armatures 132, 
133 arranged in a row are appeared in a three-lay- 
ered coaxial coupling structure, wherein the outer 
layer ring shaped common magnetic pole 131 is 
coupled with the planetary wheel 1 15 of the differ- 
ential wheel train by which the swing arm 116 is 
steered to drive the input/output shaft 117, and the 
inner layer cylindrical armature 132 is operated 
independently, while the outside ring wheel 1 13 is 
also operated independently, wherein both of them 
can be operated individually or together to provide 
rotational kinetic energy output or differential driv- 
ing output, whereby the interactive relationships 
achieved through combining with the differential 
wheel train can be selected as required to match 
with the afore said electromechanical auxiliary 
interface, and the mechanical auxiliary interface, 
structure interface as well as the various combina- 
tion arrangements between the outer layer ring 
shaped common magnetic pole 131, the inner layer 
cylindrical armature 132, or the other inner layer 
cylindrical armature 133, or the outside ring wheel 
1 13, or the planetary wheel 1 15 or the sun wheel 
114 of the differential wheel train and the active 
power source P0 or the load, or the casing static 
structure can also be selected as required. 

Figure 35-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 35 is modified to let the middle layer common 
structure be a free rotor, wherein it is mainly comprised 
of the following: 



The three-layered electromagnetic structure with 
common structures 100: The outer layer ring 
shaped common magnetic pole 131 and the two 
independent inner layer cylindrical armatures 132, 
133 arranged in a row are appeared in a three-lay- 
ered coaxial coupling structure, wherein the outer 
layer ring shaped common magnetic pole 131 is 
operated independently through the electromag- 
netic effect with the two cylindrical armatures and is 
through the planetary wheel 1 15 to steer the swing 
arm 1 16 to drive the input/output shaft 1 1 7, and the 
inner layer cylindrical armature 132 is coupled with 
the sun wheel 1 14, while the inner layer cylindrical 
armature 133 is coupled with the outside ring wheel 
1 1 3, whereby the interactive relationships achieved 
through combining with the differential wheel train 
can be selected as required to match with the afore 
said electromechanical auxiliary interface, and the 
mechanical auxiliary interface, structure interface 
as well as the various combination arrangements 
between the outer layer ring shaped common mag- 
netic pole 131, the inner layer cylindrical armature 

132, or the other inner layer cylindrical armature 

133, or the outside ring wheel 1 1 3, or the planetary 
wheel 115 or the sun wheel 114 of the differential 
wheel train and the active power source P0 or the 
load, or the casing static structure can also be 
selected as required. 

Figure 36 is the thirteenth embodying example of 
the combined power driven device having a three-lay- 
ered electromechanical structure with common struc- 
tures combined with a differential wheel train, wherein it 
is mainly comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The inner layer cylindrical 
common magnetic pole 141 and the two independ- 
ent outer layer ring shaped armatures 142, 143 
arranged in a row are appeared in a three-layered 
coaxial coupling structure, wherein the inner layer 
cylindrical common magnetic pole 141 is coupled 
with the planetary wheel 115 of the differential 
wheel train by which the swing arm 1 16 is steered 
to drive the input/output shaft 117, and the outer 
layer ring shaped armature 142 is coupled with the 
sun wheel 114, while the outer layer ring shaped 
armature 143 is coupled with the outside ring wheel 
113, whereby the interactive relationships achieved 
through combining with the differential wheel train 
can be selected as required to match with the afore 
said electromechanical auxiliary interface, and the 
mechanical auxiliary interface, structure interface 
as well as the various combination arrangements 
between the inner layer cylindrical common mag- 
netic pole 141 , the outer layer ring shaped armature 
143, or the outer layer cylindrical armature 142, or 
the outside ring wheel 1 13, or the planetary wheel 
1 15 or the sun wheel 1 14 of the differential wheel 
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train and the active power source PO or the load, or 
the casing static structure can also be selected as 
required. 

Figure 36-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 36 provides output directly through the planetary 
wheel with a fixed center of axis, wherein it is mainly 
comprised of the following: 

• The input/output is directly achieved through the 
planetary wheel 1 15 with fixed center of axis which 
is in a proportional interactive relationship with the 
ring shaped armature 142 and the ring shaped 
armature 143. 

Figure 37 is the fourteenth embodying example of 
the combined power driven device having a three-lay- 
ered electromechanical structure with common struc- 
tures combined with a differential wheel train. 

The three-layered electromagnetic structure with 
common structures 100: The inner layer cylindrical 
common magnetic pole 141 and the two independ- 
ent outer layer ring shaped armatures 142, 143 
arranged in a row are appeared in a three-layered 
coaxial coupling structure, wherein the inner layer 
cylindrical common magnetic pole 141 is coupled 
with the sun wheel 114 of the differential wheel 
train, and the outer layer ring shaped armature 143 
is coupled with the outside ring wheel 1 1 3 of the dif- 
ferential wheel train, while the outer layer ring 
shaped armature 142 and the input/output shaft 
117 driven by the swing arm 116 steered by the 
planetary wheel 115 are at independent status, 
wherein both of them can be operated individually 
or together to provide rotational kinetic energy out- 
put or differential driving output, whereby the inter- 
active relationships achieved through combining 
with the differential wheel train can be selected as 
required to match with the afore said electrome- 
chanical auxiliary interface, and the mechanical 
auxiliary interface, structure interface as well as the 
various combination arrangements between the 
inner layer cylindrical common magnetic pole 141, 
the outer layer ring shaped armature 143, or the 
outer layer cylindrical armature 142, or the outside 
ring wheel 113, or the planetary wheel 115 or the 
sun wheel 1 14 of the differential wheel train and the 
active power source PO or the load, or the casing 
static structure can also be selected as required. 

Figure 37-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 37 provides output directly through the planetary 
wheel with a fixed center of axis, wherein H is mainly 
comprised of the following: 

* The input/output is directly achieved through the 



planetary wheel 115 with fixed center of axis which 
is in a proportional interactive relationship with the 
ring shaped armature 143 and the cylindrical com- 
mon magnetic pole 141. 

5 

Figure 38 is the fifteenth embodying example of the 
combined power driven device having a three-layered 
electromechanical structure with common structures 
combined with a differential wheel train, wherein it is 
io mainly comprised of the following: 

The three-layered electromagnetic structure with 
common structures 100: The inner layer cylindrical 
common magnetic pole 141 and the two independ- 

is ent outer layer ring shaped armatures 142, 143 
arranged in a row are appeared in a three-layered 
coaxial coupling structure, wherein the inner layer 
cylindrical common magnetic pole 141 is coupled 
with the outside ring wheel 1 13 of the differential 

20 wheel train, and the outer layer ring shaped arma- 
ture 142 is coupled with the sun wheel 1 14 of the 
differential wheel train, while the outer layer ring 
shaped armature 143 and the input/bulput shaft 
117 driven by the swing arm 116 steered by the 

25 planetary wheel 115 are at independent status, 
wherein both of them can be operated individually 
or together to provide rotational kinetic energy out- 
put or differential driving output, whereby the inter- 
active relationships achieved through combining 

30 with the differential wheel train can be selected as 
required to match with the afore said electrome- 
chanical auxiliary interface, and the mechanical 
auxiliary interface, structure interface as well as the 
various combination arrangements between the 

35 inner layer cylindrical common magnetic pole 141, 
the outer layer ring shaped armature 143, or the 
outer layer cylindrical armature 142, or the outside 
ring wheel 1 13, or the planetary wheel 115 or the 
sun wheel 1 14 of the differential wheel train and the 

40 active power source P0 or the load, or the casing 
static structure can also be selected as required. 

Figure 38-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
45 figure 38 provides output directly through the planetary 
wheel with a fixed center of axis, wherein it is mainly 
comprised of the following: 

• The input/output is directly achieved through the 
so planetary wheel 1 1 5 with fixed center of axis which 
is in a proportional interactive relationship with the 
ring shaped armature 142 and the cylindrical com- 
mon magnetic pole 141. 

55 Figure 39 is the sixteenth embodying example of 
the invention combined with a differential wheel train. 

The three-layered electromagnetic structure with 
common structures 100: The inner layer cylindrical 
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common magnetic pole 141 and the two independ- 
ent outer layer ring shaped armatures 142, 143 
arranged in a row are appeared in a three-layered 
coaxial coupling structure, wherein the inner layer 
cylindrical common magnetic pole 141 is coupled 5 
with the planetary wheel 115 of the differential 
wheel train by which the swing arm 1 16 is steered 
to drive the input/output shaft 117. and the outer 
layer ring shaped armature 142 is coupled with the 
sun wheel 114, while the outer layer ring shaped 10 
armature 143 is operated independently, and the 
outside ring wheel 113 of the planetary wheel is 
also operated independently, wherein both of them 
can be operated individually or together to provide 
rotational kinetic energy output or differential driv- 1S 
ing output, whereby the interactive relationships 
achieved through combining with the differential 
wheel train can be selected as required to match 
with the afore said electromechanical auxiliary 
interlace, and the mechanical auxiliary interface, 20 
structure interface as well as the various combina- 
tion arrangements between the inner layer cylindri- 
cal common magnetic pole 141 , the outer layer ring 
shaped armature 143, or the outer layer cylindrical 
armature 142, or the outside ring wheel 1 13, or the 25 
planetary wheel 1 1 5 or the sun wheel 1 1 4 of the dif- 
ferential wheel train and the active power source P0 
or the load, or the casing static structure can also 
be selected as required. 

30 

Figure 39-1 is a schematic diagram of the embody- 
ing example illustrating that the embodying example of 
figure 39 is modified to let the middle layer common 
structure be a free rotor, wherein it is mainly comprised 
of the following: 35 

• The three-layered electromagnetic structure with 
common structures 100: The inner layer cylindrical 
common magnetic pole 141 and the two independ- 
ent outer layer ring shaped armatures 142, 143 40 
arranged in a row are appeared in a three-layered 
coaxial coupling structure, wherein the inner layer 
cylindrical common magnetic pole 141 is operated 
independently through the electromagnetic effect 
with the two cylindrical armatures, and it is through 45 
the planetary wheel 115 to steer the swing arm 116 
to drive the input/output shaft 117, and the outer 
layer ring shaped armature 142 is coupled with the 
sun wheel 114, while the outer layer ring shaped 
armature 1 43 is coupled with the outside ring wheel so 
113, whereby the interactive relationships achieved 
through combining with the differential wheel train 
can be selected as required to match with the afore 
said electromechanical auxiliary interface, and the 
mechanical auxiliary interface, structure interface ss 
as well as the various combination arrangements 
between the inner layer cylindrical common mag- 
netic pole 141 , the outer layer ring shaped armature 
143, or the outer layer cylindrical armature 142, or 



the outside ring wheel 1 13, or the planetary wheel 
1 15 or the sun wheel 1 14 of the differential wheel 
train and the active power source P0 or the load, or 
the casing static structure can also be selected as 
required. 

The combined power driven device having a three- 
layered electromechanical structure with common 
structures can be further installed with a main differen- 
tial wheel train or multi-axis interactive staged wheel 
trains to drive the two (or more than two) electromag- 
netic interactive devices, i.e. at least one three-layered 
electromagnetic structure with common structures shall 
be driven by at least one active power source P0; 

Figure 40 is a schematic diagram of the embody- 
ing example of the invention illustrating that the active 
power source is respectively coupled with the three-lay- 
ered electromechanical structure through the two output 
shafts of the main differential wheel train to drive the 
load, wherein it is mainly comprised of that a main differ- 
ential wheel train 200 is further installed between the 
active power source P0 and two three-layered electro- 
mechanical structures 100 to let the active power 
source P0 drive the two output shafts of the three-lay- 
ered electromagnetic structures through the main differ- 
ential wheel train 200 to individually drive the loads 1 04, 
thereof besides of possessing their own electromechan- 
ical differential operations at different speeds, the two 
three-layered electromechanical structure 100 also pos- 
sess the mechanical differential functions, and the other 
functions of the two three-layered electromechanical 
structure 100 are the same as when they are operated 
individually. 

Figure 41 is a schematic diagram of the embodying 
example of the invention illustrating that the active 
power source is respectively coupled with the three-lay- 
ered electromechanical structures through the output 
shafts of the multi-axis interactive wheel train, wherein it 
is mainly comprised of that the multi-axis interactive 
wheel train 300 is further installed between the active 
power source P0 and the two three-layered electrome- 
chanical structures 100 to drive the individual load 104, 
wherein each three-layered electromechanical structure 
has electromechanical differential operating functions at 
different speeds as well as the various functions when 
they are operated individually- 

In the embodying examples of the afore said figures 
40 and 41 . One of the outer layer armature or the middle 
layer common magnetic pole or the inner layer armature 
of the three-layered electromagnetic structure with com- 
mon structures are locking fixed or all of them are at 
drivable status, each the three-layered electromagnetic 
structure with common structures can be further com- 
bined with the differential wheel train (including the 
wheel train or gear train ) which is comprised of the out- 
side ring wheel, the planetary wheel and the output 
shaft driven by the swing arm steered by the said plan- 
etary wheel as well as the sun wheel, wherein the oper- 
ation of each three-layered electromechanical structure 
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and when it is combined with the differential wheel train 
are the same as the operations of a single structure 
except that the multiple unite can be either operated 
individually or differentially driven with proportional 
interactions or synchronization, hereof these controls 5 
are normal arts which are not further delineated. 

Based on the innovative art of the combined power 
driven device having a three-layered electromechanical 
structure with common structures of the application and 
the combination principles of the above said D1-D3 to 10 
have the diversity in installing the three-layered electro- 
mechanical structure and the matching types of them 
combined with the differential wheel trains, several 
application types of the three-layered electromechanical 
structures and the application examples of them com- is • 
bined with the differential wheel trains are listed in the 
following: 

* At least one active poker source PO is coupled with 
at least one three-layered electromagnetic struc- 20 
ture with common structures directly or through 
transmission components, wherein the two 
input/output sides of the three-layered electromag- 
netic structure with common structures are installed 
with differential wheel trains based on the afore said 25 
coupling principles; 

At least one active power source PO is coupled with 
at least one three-layered electromagnetic struc- 
ture with common structures directly or through 
transmission components, wherein the three-lay- 30 
ered electromagnetic structure with common struc- 
tures is comprised of two inner layer armatures 
102A, 102B operated individually or commonly con- 
trolled by a clutch or an electrical circuit, and the 
middle layer common magnetic pole 101 coupled 3S 
with the two independent inner layer armatures 
102A, 102B and the outer layer armature 103 cou- 
pled at the other side of the middle layer common 
magnetic pole 1 01 , and both sides of the said struc- 
ture are installed with differential wheel trains 40 
based on the afore said combination principles; 
At least one active power source PO is coupled with 
at least one three-layered electromagnetic struc- 
ture with common structures directly or through 
transmission components, wherein the three-lay- as • 
ered electromagnetic structure with common struc- 
tures is comprised of two outer layer armatures 
1 03A, 103B operated individually or commonly con- 
trolled by a clutch or an electrical circuit, and the 
middle layer common magnetic pole 101 coupled so 
with the two independent outer layer armatures 
103A, 103B and the inner layer armature 102 cou- 
pled at the other side of the middle layer common 
magnetic pole 1 01 , and both sides of the said struc- 
ture are installed with differential wheel trains ss 
based on the afore said combination principles; 
At least one active power source PO is coupled with 
at least one three-layered electromagnetic struc- 
ture with common structures directly or through 



transmission components, wherein the three-lay- 
ered electromagnetic structure with common struc- 
tures is comprised of two outer layer armatures 
1 03A, 1 03B operated individually or commonly con- 
trolled by a clutch or an electrical circuit, two middle 
layer common magnetic poles 101 A, 101 B which 
are side coupled with the two outer layer armatures, 
and can be operated individually or commonly con- 
trolled by a clutch or an electrical circuit, and a inner 
layer armature 102 coupled inside with the middle 
layer common magnetic poles, and both sides of 
the said structure are installed with differential 
wheel trains based on the afore said combination 
principles; 

At least one active power source PO is coupled with 
at least one three-layered electromagnetic struc- 
ture with common structures directly or through 
transmission components, wherein the three-lay- 
ered electromagnetic structure with common struc- 
tures is comprised of a common outer layer 
armature 103. two middle layer common magnetic 
poles 101 A, 101B operated individually or com- 
monly controlled by a clutch or an electrical circuit, 
and a inner layer armature 102 coupled with the 
common magnetic poles, wherein both sides of the 
said structure are installed with differential wheel 
trains based on the afore said combination princi- 
ples; 

At least one active power source PO is coupled with 
at least one three-layered electromagnetic struc- 
ture with common structures directly or through 
transmission components, wherein the three-lay- 
ered electromagnetic structure with common struc- 
tures is comprised of a common outer layer 
armature 103, two middle layer common magnetic 
poles 101A, 101B operated individually or com- 
monly controlled by a clutch or an electrical circuit, 
and two inner layer armatures 102 A, 102B which 
are coupled with the common magnetic poles and 
can be operated individually or commonly control- 
led by a clutch or an electrical circuit, wherein both 
sides of the said structure are installed with differ- 
ential wheel trains based on the afore said combi- 
nation principles; 

At least one active power source PO is coupled with 
at least one three-layered electromagnetic struc- 
ture with common structures directly or through 
transmission components, wherein the three-lay- 
ered electromagnetic structure with common struc- 
tures is comprised of two outer layer armatures 
1 03A, 1 03B operated individually or commonly con- 
trolled by a clutch or an electrical circuit, a middle 
layer common magnetic pole and two inner layer 
armatures 102A, 102B which are coupled with the 
common magnetic pole and can be operated indi- 
vidually or commonly controlled by a clutch or an 
electrical circuit, wherein both sides of the said 
structure are installed with differential wheel trains 
based on the afore said combination principles; 
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• At least one artive power source PO is coupled with 
at least one three-layered electromagnetic struc- 
ture with common structures directly or through 
transmission components, wherein both sides of 
the three-layered electromechanical structure with 
common structures are installed with differential 
wheel trains based on the afore said combination 
principles; 

As summarized from the above descriptions, the 
innovative design of the combined power driven device 
having a three-layered electromechanical structure with 
common structures discloses an original three-layered 
electromagnetic common structure which can cut down 
the cost effectively and reduce the weight and space 
requirements, and is provided with the following charac- 
teristics: 

1) For the disclosed three-layered electromagnetic 
structure with common structures embodied for 
generator and motor functions, both sides of the 
common magnetic pole are respectively installed 
with one or more than one armatures to couple with 
the magnetic pole, and the armatures can be oper- 
ated independently or commonly driven or interac- 
tively controlled through their electromechanical 
characteristics; 

2) The embodying types of the three-layered elec- 
tromagnetic structure include two independently 
operated armatures, whereof they can be the 
motors or generators or the electrical machine with 
both of functions constituted by the AC or DC, brush 
or brushless, synchronized or synchronized types 
of the same or different electromechanical actua- 
tion types; 

3) the three-layered electromagnetic structure with 
common structures as in 1), wherein Hie layer 
structures of the three-layered electromagnetic 
structure are respectively coupled with the sun 
wheel, outside ring wheel, the swing arm steered by 
the planetary wheel, or the differential wheel with 
fixed center of axis of the planetary type differential 
wheel train, the load, the external power source and 
the casing static structure for corresponding cou- 
pling combination selections based on the operat- 
ing function requirements to constitute the required 
power units, whereby the loading side negative 
torque can be proportionally distributed between 
the active power source and the acting electromag- 
netic force source of the electromagnetic device 
rotors according to the speed ratio of the differential 
wheel train; 

4) The unidirectional transmission device, or the 
limit components such as clutches or brakes can be 
installed between the respective corresponding 
rotors, or between the active power source PO rota- 
tion shaft and the rotors of its coupled electrical 
machine, or between the acting power source PO 
and the casing static structure to meet with the 



function requirements; 

5) For the disclosed three-layered electromechani- 
cal structure with a common structure, the common 
magnetic pole of the common structure constituted 

5 by magnetic conductors and its coupled individually 
independent coaxial armature structures can also 
be exchangeable type, i.e. to have a common 
armature and its coupled individually independent 
field, or to have a common structure comprised of 

10 the independent magnetic poles and the armature 
and the said structure is respectively coaxially cou- 
pled with the individually independent fields and to 
have the same electromagnetic effects of the corre- 
sponding generator or motor functions. 

is 6) The above sections has described the essence 
of the originality and usefulness of the application 
for that the applicant has surveyed relevant docu- 
ments and has found no similar disclosure of prior 
arts related to the innovative three-layered electro- 

20 magnetic structure with common structures, 
thereby your legal approval on the application is 
greatly appreciated. 

Claims 

1. An electro-mechanical machine comprising a 
power source, first and second independently-oper- 
able electro-mechanical actuators, and an electro- 
mechanical common structure constituted by the 

30 magnetic poles or armatures of at least two electro- 
mechanical structures or the combination of the 
magnetic poles and the armatures, the arrange- 
ment being such that electro-magnetic actuation 
between the two electro-mechanical actuators and 

35 the electro-mechanical common structure provides 
two motors, two generators or one motor and one 
generator. 

2. A combined power driven device with a three-lay- 
40 ered electromechanical common structure is com- 
prised of that magnetic poles or armatures of the 
two or more than two electromechanical structures 
are combined to have a middle layer common struc- 
ture and two independently interactive coaxial elec- 

45 tromechanicai effect actuators, whereby the 
electromagnetic actuation between the two electro- 
mechanical actuators and the common structure 
provides the generation or motor functions, wherein 
the two electromechanical effect actuators can be 

so independently operated or operated simultaneously 
with same functions or different functions, whereof 
its constitution is mainly characterized in the follow- 
ing: 

55 «A three-layered electromechanical structure is 
interacted at the same axis, wherein hs middle 
layer common structure can be a common 
magnetic pole for respectively matching with 
two independent armatures, wherein the com- 
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mon structure type include that the two poles of 
the same magnetic pole are respectively cou- 
pled with two independent armatures, or inde- 
pendent magnetic poles for matching with 
different armatures are respectively installed 5 
on the common structure of the same magnetic 
conductor to couple with the two armatures, 
wherein the common structured poles and the 
armature can be exchanged to be the embody- 
ing type of that the two armatures are back to w 
back common structured to respectively cou- 
pled with two independent magnetic poles, or 
the common structure is commonly structured 
by the armature and the field to respectively 
couple with corresponding individual armature is 
and field; 

A three-layered electromechanical structure 
with a common structure, wherein it is charac- 
terized in that one layer of the structure is lock- 
ing fixed with the casing static structure, while 20 
the other two layers are respectively coupled 
with the load and the active power source PO 
(such as engine or other mechanical or man- 
power) to be driven by the active power source 
PO to provide generation function, thereof the 25 
power is provided for direct generation output 
or for charging the batteries or other power 
storage devices and for latter output, or the 
generator and the battery power provide output 
together to drive the three-layered electrome- 30 
chanical structure, while the other armature 
provides motor function to drive the load for 
positive or reverse rotation. 

Besides, the three-layered electromechani- 3s 
cal structure with a common structure can be fur- 
ther installed with an unidirectional transmission 
device, or further installed with a clutch, or further 
installed with a differential wheel train between 
each corresponding rotors of the three-layered 40 
electromechanical structure with a common struc- 
ture to constitute interactive relationships and to 
further characterized in that the active power 
source PO and the three-layered electromechanical 
structure employed for motor function can be used 45 
to provide speed and power addition combined out- 
put or can be coupled for differential speed reduc- 
tion. 

For the combined power driven device hav- 
ing a three-layered electromechanical structure so 
with common structures, wherein besides of that 
the three-layered electromagnetic structure with 
common structures 100 can be interactively consti- 
tuted by a single outer layer armature and a single 
middle layer common magnetic pole and a single 55 
inner layer armature at the same axis, it can also be 
constituted by the three interactive rotors including 
a middle layer common magnetic pole and two side 
coupled inner layer and outer layer armatures in the 



three-layered electromechanical structure, wherein 
one or two items of them can be constituted by a 
multiple form of two or more than two rotors. 

3. The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2, wherein it is mainly com- 
prised of the following: 

A three-layered electromechanical common 
structure 100: It is ring installed in three layers 
at the same axis, whereof the middle layer is a 
common magnetic structure 101, the inner 
layer is armature 102 and the outer layer is 
armature 103, whereby the three constitutes a 
closed magnetic circuit, wherein besides of that 
all three layers can be freely rotated, the inter- 
active relationships between the three layers 
can be modified as following according to the 
application requirements: 
One of the three layers is directly locking fixed 
with the casing static structure or controlled by 
an unidirectional transmission device, or a 
clutch, or a brake. 

Besides of electromagnetic actuation between 
the three layers or two of the three layers, it can 
also be controlled by an unidirectional trans- 
mission device or a clutch to do rotational 
energy transmission; 
• The inner layer armature 102 and the outer 
layer armature 103 is controlled by the corre- 
sponding electromechanical actuation property 
of the driving control device to do posi- 
tive/reverse rotation and speed change to drive 
the load 104 or is driven by the active power 
source P0 or the external mechanical energy 
input to operate as a generator to provide 
power generation output, while its charging 
current to the battery is controlled by the corre- 
sponding electromechanical actuation property 
of the adjusting control device; wherein the 
inner layer armature 102 and the outer layer 
armature 103 can also accept the power input 
to function as a motor, thereof the above 
motors and generator functions can be either 
operated independently or simultaneously. 

4. The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2, wherein the electrome- 
chanical actuation property of the three-layered 
electromechanical structure of the combined power 
driven device having a three-layered electrome- 
chanical structure with common structures are 
composed of the same or different electromechani- 
cal actuation types including the AC or DC, brush or 
brushless, synchronized or synchronized types of 
the generator or motor functions or the electrome- 
chanical structure which can be operated as a gen- 
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erator or a motor, , wherein the electromechanical 
structure is comprised of the cylindrical, ring shape, 
cone shape, disk shape, or cup shape structures 
and can be selectively installed according to the 
embodying types with electrical machine interface 5 
structures such as commutators or conducting 
rings and conducting brushes; wherein the mag- 
netic pole can be the electromagnetic power unit of 
the three-layered electromechanical structure with 
a common structure constituted by a permanent w 
magnet type or a winding excitation type, or a mag- 
netic resistance type magnetic pole, thereof for the 
disclosed three-layered electromechanical struc- 
ture with a common structure, the common mag- 
netic pole of the common structure constituted by w 
magnetic conductors and its coupled individually 
independent coaxial armature structures can also 
be exchangeable type, i.e. to have a common 
armature and its coupled individually independent 
field, or to have a common structure comprised of 20 
the independent magnetic poles and the armature 
and the said structure is respectively coaxially cou- 
pled with the individually independent fields and to 
have the same electromagnetic effects of the corre- 
sponding generator or motor functions. 25 

The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2, wherein its selected 
mechanical transmission auxiliary interface struc- 30 
tures include the following: 

A clutch 1 20: It is installed as function required 
on the three-layered electromechanical struc- 
ture with common structures 100, between the 3s 
individual iterative rotors located between the 
active power source PO and the load 104, 
wherein it can be lock closed or released either 
in rotation or at standstill, whereof it can be 
controlled by the electric power, fluid power or 40 
mechanical power; 

An unidirectional transmission structure 130 
can be series installed as function required for 
unidirectional rotational kinetic energy trans- 
mission limitation on the three-layered common 45 
electromechanical structure, between the inter- 
active rotors located between the power source 
PO and the load 104, or between each interac- 
tive rotor and the casing static structure; or the 
afore said clutch 120 can be employed for bi- so 
directional kinetic energy transmission; 
• An unidirectional structure 1 40 can be installed 
as function required between the rotation shaft 
of the active power source P0 and the casing 
static structure; 55 
A brake 150 can be installed as function 
required between the rotation shaft of the 
active power source PO and the casing static 
structure; 



• A clutch 160 can be installed as function 
required between the input/output shafts of the 
load and the active power source P0 coupled 
with the three-layered common electromechan- 
ical structure; 

• A differential wheel train: It is constituted by 
transmission components such as gears or fric- 
tion wheels to have a sun wheel 1 1 4, planetary 
wheels 115 and outside ring wheel 113, 
whereof the planetary wheels 115 have two 
output types including the planetary wheel 1 1 5 
with fixed center of axis to provide driving out- 
put or by steering the arm 106 to drive the 
input/output shaft 1 1 7, wherein the said three 
are selected as load required to couple with the 
middle layer common magnetic pole 101 or 
outer layer armature 103 or inner layer arma- 
ture 102 of the afore said the three-layered 
electromechanical structure with common 
structures 1 00, or the rotation shaft of the load 
or to couple with the active power source P0 or 
the casing static structure or the load, thereby 
the matching combinations constitute the vari- 
ous type operation characteristics. 

6. The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2, wherein through the selec- 
tions and embodiments of the three-layered electro- 
mechanical structure with common structures 100 
as well as the various auxiliary transmission 
devices, the following major functions or other par- 
tial functions are constituted to include the follow- 
ing: 

F1: A selectable and controllable diversified 
power source: The generation and transmis- 
sion sequence of the driving power is active 
power source P0-» armature which is coupled 
with the active power source P0 ->• common 
magnetic pole ~> armature which is coupled 
with the load -» load; wherein the kinetic 
energy supply includes the kinetic energy form 
the active power source P0, or the driving 
kinetic energy of the electromagnetic effect 
between the armature coupled with the active 
power source PO and the common magnetic 
pole, or the driving kinetic energy of the electro- 
magnetic effect between the armature coupled 
with the load and the common magnetic pole, 
wherein the above three rotational kinetic 
energy source can be controlled by transmis- 
sion components to drive the load independ- 
ently or together, thereof the above three 
rotational kinetic energy sources can be mutual 
transmitted bidirectionally, or can be operated 
in unidirectional transmission by installing an 
unidirectional transmission device; 
F2: Two or more than two rotational kinetic 
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energy sources in F1 can be mechanically 
inter-coupled through clutches to obtain torque 
addition thereby to drive the load together; 
F3: Two or more than two rotational kinetic 
energy sources in F1 can be torque added 5 
through the electromechanical effect to obtain 
thereby to drive the load together; 
F4: Two or more than two rotational kinetic 
energy sources in F1 can be speed added to 
drive the load together; io 
F5: The power generation of the three-layered 
electromechanical structure with common 
structures 100, wherein it includes: Either the 
rotating armature or field of the three-layered 
electromechanical structure with common is 
structures 100 is driven by the active power 
source P0 to prevent the three-layered com- 
mon electromechanical structure from driving 
other loads, and is operated independently as 
a generator, wherein the power output of the 20 
above said generator includes charging the 
battery or providing power to other loads, as 
well as driving the other loads by the active 
power source P0 according to the system 
needs; 2s 
F6: The three-layered electromagnetic struc- 
ture with common structures 100 operated as a 
generator includes: An active power source PO 
is employed to drive either one of the rotating 
armatures or fields of the three-layered electro- 30 
magnetic structure with common structures 
100, thereby to operate the said three-layered 
electromagnetic structure with common struc- 
tures 100 as a generator to charge the battery, 
and use the battery to supply power to another 35 
armature of the three-layered electromagnetic 
structure with common structures 100 to be 
operated as a motor to drive its coupled loads; 
F7: The three-layered electromagnetic struc- 
ture with common structures 1 00 operated as a w 
generator includes: An active power source P0 
is employed to drive either one of the arma- 
tures or fields of the three-layered electromag- 
netic structure with common structures 100 to 
produce generator effect operation with the 45 
corresponding static structure, whereof the 
power is directly supplied to another armature 
of the three-layered electromagnetic structure 
with common structures 100 without through 
the battery to be operated as a motor to drive so 
loads; 

F8: The three-layered electromagnetic struc- 
ture with common structures 1 00 operated as a 
generator includes: An active power source PO 
is employed to drive either one of the arma- ss 
tures or fields of the three-layered electromag- 
netic structure with common structures 100 to 
provide differential kinetic energy coupled out- 
put to the load, whereof the differential coupled 



toque is generated from the generator function 
of the three-layered electromagnetic structure 
with common structures 100 between the 
active power source P0 and the load, and the 
generator power rate is controlled to constitute 
a differential kinetic energy coupled driven 
load, wherein the active power source P0 of the 
function can be operated at constant speed or 
variable speed; 

F9: In F8's operation, one of the armature can 
be operated as a generator to provide the dif- 
ferential kinetic energy coupled output driving 
status, while to drive another armature of the 
three-layered electromagnetic structure with 
common structures 100 to charge the battery 
simultaneously or to supply power to other 
power consuming devices, wherein the gener- 
ated loading torque of both devices form a 
common load to the engine for adjusting the 
torque of the engine in the different differential 
coupled output, whereby to allow the engine 
operated in a better efficiency; 
F10: The two inner and outer layers of arma- 
tures of the three-layered electromagnetic 
structure with common structures 100 can be 
operated as generator and motor simultane- 
ously, or one is operated as a generator and 
the other one is operated as a motor simultane- 
ously, or one of them is operated independently 
as a generator or a motor; 
F11: The power transmission between the 
active power source P0 and the load can be 
directly controlled through the open/close of 
the clutch; 

F12: The reverse power operation includes: 
The load inertia driving the three-layered elec- 
tromagnetic structure with common structures 
100 operated as a generator for power regen- 
eration brake, wherein the power of the regen- 
eration can be consumed as a consumptive 
load or can be employed to charge a battery for 
storage or mixture of both; 
F13: The reverse power operation includes: 
The engine is reverse driven by the kinetic 
energy of the load inertia through a clutch to 
constitute a braking function from the engine 
mechanical clamping; 

F14: The reverse power operation includes: 
The combined operation of the afore said F13 
and F14; 

F15: For the reverse power operation, if the 
active power source PO is an internal engine, 
the engine can be started by supplying power 
to the three-layered electromagnetic structure 
with common structures 100 to operate it as a 
motor. 

7. The combined power driven device having a three- 
layered electromechanical structure with common 
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structures as in claim 2, wherein the three-layered 
electromagnetic structure with common structures 
100 appears in an coaxial multiple rang shaped 
interactive structure, its combination embodiment 
includes the following: 5 

The active power source PO is coupled with the 
outer layer armature 103 of the three-layered 
electromagnetic structure with common struc- 
tures 100, and the middle layer common mag- to 
netic pole 101 is locking fixed with the casing 
static structure, while the inner layer armature 

102 is connected to the output shaft; or 

The active power source PO is coupled with the 
middle layer common magnetic pole 101 of the is 
three-layered electromagnetic structure with 
common structures 100, and the inner layer 
armature 102 is locking fixed with the casing 
static structure, while the outer layer armature 

103 provides output to the load 104; or 20 
The active power source PO is coupled with the 
middle layer common magnetic pole 101 of the 
three-layered electromagnetic structure with 
common structures 100, and the outer layer 
armature 103 is locking fixed with the casing 25 
static structure, while the inner layer armature 
102 provides output to the load 104; or 

The active power source PO is coupled with the 
inner layer armature 102, the outer layer arma- 
ture 103 and the casing static structure, while 30 
the middle layer common magnetic pole 101 
provides output to the load 1 04; or 
The active power source PO is coupled with the 
inner layer armature 102, the middle layer com- 
mon magnetic pole 101 and the casing static 35 
structure, while the outer layer armature 103 
provides output to the load 1 04. 

8. the combined power driven device having a three- 
layered electromechanical structure with common <to 
structures as in claim 2, wherein the three-layered 
electromagnetic structure with common structures 
100 appears in the multiple disk or cone layered 
structure, and its combination embodiments include 
the following: 45 

A middle layer disk (or cone) shaped common 
magnetic pole 121 is locking fixed with the cas- 
ing static structure, while the two side disk (or 
cone) shaped armatures 122, 123 are respec- 50 
tively coupled with the active power source PO 
and load 104; or 

A middle layer disk (or cone)shaped common 
magnetic hole 121 is locking fixed with the cas- 
ing static structure, while one side disk (or 55 
cone) shaped armature is coupled with the 
load 104, while the other side disk (or cone) 
shaped armature is locking fixed with the cas- 
ing static structure; or 



A middle layer disk (or cone)shaped common 
magnetic pole 1 21 is locking fixed with the cas- 
ing static structure, while one side disk (or 
cone) shaped armature is coupled with the 
active power source PO, while the other side 
disk shaped armature is locking fired with the 
casing static structure. 

9. The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2, wherein the three-layered 
electromagnetic structure with common structures 
100 appears in the outer layer ring shaped common 
magnetic pole coupled with the coaxial cylindrical 
armature structures, and its combination embodi- 
ments include the following: 

An outer layer ring shaped common magnetic 
pole 131 is locking fixed with the casing static 
structure, wherein the coaxial cylindrical arma- 
tures 132, 133 are parallel installed at the mid- 
dle and are respectively coupled with the active 
power source PO and load 104; or 
An outer layer ring shaped common magnetic 
pole 131 is coupled with the active power 
source PO, wherein the coaxial cylindrical 
armatures 132, 133 are parallel installed at the 
middle, whereof one of the cylindrical arma- 
tures 133 is coupled with the load 104, while 
the other cylindrical armature 132 is locking 
fixed with the casing static structure; or 
An outer layer ring shaped common magnetic 
pole 131 is coupled with the load 104, wherein 
the coaxial cylindrical armatures 132, 133 are 
parallel installed at the middle, whereof one of 
the cylindrical armatures 132 is coupled with 
the active power source PO, while the other 
cylindrical armature 133 is locking fixed with 
the casing static structure. 

10. The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2, wherein the three-layered 
electromagnetic structure with common structures 
100 appears in a cylindrical common magnetic pole 
coupled with two coaxial outer layer ring shaped 
armatures, and its combination embodiments 
include the following: 

A middle cylindrical common magnetic pole 
141 is locking fixed with the casing static struc- 
ture, while two coaxial outer layer ring shaped 
armatures 142, 143 are parallel installed and 
are respectively coupled with the active power 
source PO and load 104; or 
• A middle cylindrical common magnetic pole 
141 is coupled with the active power source PO 
while two coaxial ring shaped armatures 142, 
143 are parallel installed at the outer layer. 
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wherein one of the ring shaped armature 1 43 is 
coupled with the load 104, and the another ring 
shaped armature 142 is locking fixed with the 
casing static structure; or 
A middle cylindrical common magnetic pole s 
141 is coupled with the load 104 while two 
coaxial ring shaped armatures 142, 143 are 
parallel installed at the outer layer, wherein one 
of the ring shaped armature 143 is coupled 
with the active power source PO, and the other 10 
ring shaped armature 143 is locking f ixed with 
the casing static structure. 

11 . The combined power driven device having a three- 
layered electromechanical structure with common is 
structures as in claim 2, wherein besides of that the 
three-layered electromagnetic structure with com- 
mon structures 100 can be interactively constituted 
by a single outer layer armature and a single middle 
layer common magnetic pole and a single inner 20 
layer armature at the same axis, it can also be con- 
stituted by the three interactive rotors including a 
middle layer common magnetic pole and two side 
coupled inner layer and outer layer armatures in the 
three-layered electromechanical structure, wherein 2s 
one or two items of them can be constituted by a 
multiple form of two or more than two rotors, 
wherein its embodying types include the following: 
Figure 18 is the first schematic diagram of 
the embodying example of the combined power 30 
driven device having a three-layered electrome- 
chanical structure with common structures having 
multiple electromagnetic effect interactive compo- 
nents, wherein it is comprised of the following: 

35 

A three-layered electromagnetic structure with 
common structures, wherein it is comprised of 
two inner layer armatures 102A, 102B inde- 
pendently operated or commonly controlled by 
a clutch or an electrical circuit, and a single 40 
middle layer common magnetic pole 101 cou- 
pled with the two independent inner layer 
armatures 102A, 102B, as well as a single 
outer layer armature 1 03 coupled with the mid- 
dle layer common magnetic pole 101 at the 45 
other side; or 

A three-layered electromagnetic structure with 
common structures, wherein it is comprised of 
two outer layer armatures 103A, 103B inde- 
pendently operated or commonly controlled by so 
a clutch or an electrical circuit, and a single 
middle layer common magnetic pole 101 cou- 
pled with the two independent outer layer 
armatures 103A, 103B, as well as the inner 
layer armature 102 coupled with the middle ss 
layer common magnetic pole 101 at the other 
side; or 

A three-layered electromagnetic structure with 
common structures, wherein it is comprised of 



two outer layer armatures 103A, 103B inde- 
pendently operated or commonly controlled by 
a clutch or an electrical circuit, and two middle 
layer common magnetic poles 101 A. 101 B 
which can be independently operated or con- 
trolled by a clutch or an electrical circuit and are 
coupled with the two outer layer side armatures 
as well as a single inner layer armature 102 
coupled with the inside of the middle layer com- 
mon magnetic poles; or 
A three-layered electromagnetic structure with 
common structures, wherein it is comprised of 
a common outer layer armature 103, and two 
middle layer common magnetic poles 101 A, 
101 B as well as a single inner layer armature 
102; or 

A three-layered electromagnetic structure with 
common structures, wherein it is comprised of 
a common outer layer armature 103 and two 
middle layer common magnetic poles 101A, 
101B which are independently operated or 
commonly controlled by a clutch or an electrical 
circuit, as well as two inner layer armatures 
102A, 102B which are independently operated 
or commonly controlled by a clutch or an elec- 
trical circuit and are coupled with the common 
magnetic pole; or 

A three-layered electromagnetic structure with 
common structures, wherein it is comprised of 
two outer layer armatures 103A, 103B which 
are independently operated or commonly con- 
trolled by a clutch or an electrical circuit and a 
middle layer common magnetic pole 101 as 
well as two inner layer armatures 102A, 102B 
which are independently operated or com- 
monly controlled by a clutch or an electrical cir- 
cuit and are coupled with the common 
magnetic pole; or 
- The coupling and interactive relationships of 
the active power source P0 and the casing 
static structure as well as the load can be 
deduced from single units, wherein the number 
of the electromagnetic effect interactive 
devices such as the common magnetic poles 
and the inner, outer layer armatures can be 
increased according to the requirement to 
match with the needs for driving loads. 

12. The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2, wherein the interactive 
relationships between the driving torque of active 
power source P0, and the torque of the armature to 
the load can be employed to proportionally distrib- 
ute their interactive torque and to do speed addi- 
tion/subtraction control through combining with the 
planetary type differential wheel train, whereof the 
coupling methods include the following: 
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• The common magnetic pole and two armatures 
of the three-layered electromagnetic structure 
with common structures are respectively cou- 
pled with the sun wheel of the planetary wheel 
train, or coupled with the outside ring wheel, or 5 
coupled with the input/output shaft driven by 
the swing arm steered by the planetary wheel 
train, or coupled with the load, or coupled with 
the active power source PO, or coupled with the 
casing static structure; or are through the w 
clutches, unidirectional transmission devices, 

or brakes to respectively coupled with the plan- 
etary wheel train, or coupled with the outside 
ring wheel, or coupled with the input/output 
shaft driven by the swing arm steered by the 15 
planetary wheel train, or coupled with the load, 
or coupled with the active power source PO, or 
coupled with the casing static structure; 

• The input/output shaft driven by the swing arm 
steered by the sun wheel, or the outside ring 20 
wheel or the planetary wheel of the planetary 
wheel train is respectively coupled with the 
load or the coupled with the active power 
source PO or coupled with the casing static 
structure; or is through a clutch or an unidirec- 25 
tional transmission device, or a brake to 
respectively coupled with the middle layer com- 
mon magnetic pole or coupled with the two 
armatures of the three-layered electromagnetic 
structure with common structures, or coupled 30 
with the load, or coupled with the active power 
source PO, or coupled with the casing static 
structure. 

1 3. The combined power driven device having a three- 35 
layered electromechanical structure with common 
structures as in claim 2, wherein the coupling prin- 
ciples between the outer layer armature, the middle 
layer common magnetic pole, and the inner layer 
armature of the three-layered electromagnetic 40 
structure with common structures, the active power 
source PO and the load, as well as the casing static 
structure and the differential wheel train include the 
following: 

45 

• An outside ring wheel 113: It is driven by the 
active power source PO or is coupled with the 
outer layer armature driven by the active power 
source PO, or coupled with the middle layer 
common magnetic pole, or coupled with the so 
inner layer armature, or coupled with the load, 

or coupled with the casing static structure; 

• A planetary wheel 1 1 5 by which the swing arm 
116 is steered to drive the input/output shaft 

1 1 7: It is driven by the active power source PO 55 
or is coupled with the outer layer armature 
driven by the active power source PO, or cou- 
pled with the middle layer common magnetic 
pole, or coupled with the inner layer armature, 



or coupled with the load, or coupled with the 
casing static structure; 

A sun wheel 1 14: It is driven by the active 
power source PO or is coupled with the outer 
layer armature driven by the active power 
source PO, or coupled with the middle layer 
common magnetic pole, or coupled with the 
inner layer armature, or coupled with the load, 
or coupled with the casing static structure. 

14. The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2, wherein the interactive 
relationships of the said device combined with the 
differential wheel train include the following: 

The middle layer common magnetic pole and 
the two armatures of the three-layered electro- 
mechanical structure are respectively coupled 
with the sun wheel, planetary wheel and out- 
side ring wheel of the differential wheel train; 
• The middle layer common magnetic pole and 
the two armatures of the three-layered electro- 
mechanical structure are respectively coupled 
with two of the sun wheel, planetary wheel and 
outside ring wheel of the differential wheel 
train, while the one of the differential wheel 
train which is not coupled with the three-lay- 
ered electromechanical structure is coupled 
with the load or the casing static structure, or 
the active power source. 

15. The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2 , wherein the active power 
source can be further respectively coupled with the 
three-layered electromechanical structure through 
the two output shafts of the main differential wheel 
train to drive the load, and it is mainly comprised of 
that a main differential wheel train 200 is further 
installed between the active power source PO and 
two three-layered electromechanical structures 100 
to let the active power source P0 drive the two out- 
put shafts of the three-layered electromagnetic 
structures through the main differential wheel train 
200 to individually drive the loads 104, thereof 
besides of possessing their own electromechanical 
differential operations at different speeds, the two 
three-layered electromechanical structure 100 also 
possess the mechanical differential functions, and 
the other functions of the two three-layered electro- 
mechanical structure 100 are the same as when 
they are operated individually. 

16. The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2, wherein the active power 
source can be further respectively coupled with the 
three-layered electromechanical structures through 
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the output shafts of the multi-axis interactive wheel 
train, wherein it is mainly comprised of that the 
multi-axis interactive wheel train 300 is further 
installed between the active power source P0 and 
the two three-layered electromechanical structures s 
100 to drive the individual load 104, wherein each 
three-layered electromechanical structure has elec- 
tromechanical differential operating functions at dif- 
ferent speeds as well as the various functions when 
they are operated individually. w 

17. The combined power driven device having a three- 
layered electromechanical structure with common 
structures as in claim 2, wherein the matching 
types of the three-layered electromagnetic struc- is 
ture with common structures combined with the dif- 
ferential wheel train include the following: 

• At least one active power source PO is coupled 
with at least one three-layered electromagnetic 20 
structure with common structures directly or 
through transmission components, wherein the 
two input/output sides of the three-layered 
electromagnetic structure with common struc- 
tures are installed with differential wheel trains zs 
based on the afore said coupling principles; or 

• At least one active power source PO is coupled 
with at least one three-layered electromagnetic 
structure with common structures directly or 
through transmission components, wherein the 30 
three-layered electromagnetic structure with 
common structures is comprised of two inner 
layer armatures 102A, 102B operated individu- 
ally or commonly controlled by a clutch or an 
electrical circuit, and the middle layer common 35 
magnetic pole 101 coupled with the two inde- 
pendent inner layer armatures 1 02A, 1 02B and 
the outer layer armature 103 coupled at the 
other side of the middle layer common mag- 
netic pole 101, and both sides of the said struc- #) 
ture are installed with differential wheel trains 
based on the afore said combination principles; 

or 

• At least one active power source PO is coupled 
with at least one three-layered electromagnetic 45 
structure with common structures directly or 
through transmission components, wherein the 
three-layered electromagnetic structure with 
common structures is comprised of two outer 
layer armatures 1 03A, 1 03B operated individu- so 
ally or commonly controlled by a clutch or an 
electrical circuit, and the middle layer common 
magnetic pole 101 coupled with the two inde- 
pendent outer layer armatures 103A, 103B and 
the inner layer armature 102 coupled at the ss 
other side of the middle layer common mag- 
netic pole 101. and both sides of the said struc- 
ture are installed with differential wheel trains 
based on the afore said combination principles; 



or 

At least one active power source PO is coupled 
with at least one three-layered electromagnetic 
structure with common structures directly or 
through transmission components, wherein the 
three-layered electromagnetic structure with 
common structures is comprised of two outer 
layer armatures 103A, 103B operated individu- 
ally or commonly controlled by a clutch or an 
electrical circuit, two middle layer common 
magnetic poles 101 A, 101 B which are side 
coupled with the two outer layer armatures, and 
can be operated individually or commonly con- 
trolled by a clutch or an electrical circuit, and a 
inner layer armature 102 coupled inside with 
the middle layer common magnetic poles, and 
both sides of the said structure are installed 
with differential wheel trains based on the afore 
said combination principles; or 
At least one active power source PO is coupled 
with at least one three-layered electromagnetic 
structure with common structures directly or 
through transmission components, wherein the 
three-layered electromagnetic structure with 
common structures is comprised of a common 
outer layer armature 103, two middle layer 
common magnetic poles 1 01 A, 101 B operated 
individually or commonly controlled by a clutch 
or an electrical circuit, and a inner layer arma- 
ture 102 coupled with the common magnetic 
poles, wherein both sides of the said structure 
are installed with differential wheel trains based 
on the afore said combination principles; or 
At least one active power source PO is coupled 
with at least one three-layered electromagnetic 
structure with common structures directly or 
through transmission components, wherein the 
three-layered electromagnetic structure with 
common structures is comprised of a common 
outer layer armature 103, two middle layer 
common magnetic poles 101A, 101B operated 
individually or commonly controlled by a clutch 
or an electrical circuit, and two inner layer 
armatures 102A, 102B which are coupled with 
the common magnetic poles and can be oper- 
ated individually or commonly controlled by a 
clutch or an electrical circuit, wherein both 
sides of the said structure are installed with dif- 
ferential wheel trains based on the afore said 
combination principles; or 
At least one active power source PO is coupled 
with at least one three-layered electromagnetic 
structure with common structures directly or 
through transmission components, wherein the 
three-layered electromagnetic structure with 
common structures is comprised of two outer 
layer armatures 103A, 103B operated individu- 
ally or commonly controlled by a clutch or an 
electrical circuit, a middle layer common mag- 
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netic pole and two inner layer armatures 102 A, 
102B which are coupled with the common 
magnetic pole and can be operated individually 
or commonly controlled by a clutch or an elec- 
trical circuit, wherein both sides of the said 5 
structure are installed with differential wheel 
trains based on the afore said combination 
principles; or 

At least one active power source PO is coupled 
with at least one three-layered electromagnetic to 
structure with common structures directly or 
through transmission components, wherein 
both sides of the three-layered electromechan- 
ical structure with common structures are 
installed with differential wheel trains based on is 
the afore said combination principles. 

18. The combined power driven device having a three- 
layered electromechanical structure with common 
structures, wherein its embodiment types include so 
the following: 

For the disclosed three-layered electromag- 
netic structure with common structures embod- 
ied for generator and motor functions, both 25 
sides of the common magnetic pole are 
respectively installed with one or more than 
one armatures to couple with the magnetic 
pole, and the armatures can be operated inde- 
pendently or commonly driven or interactively 30 
controlled through their electromechanical 
characteristics; 

The embodying types of the three-layered elec- 
tromagnetic structure include two independ- 
ently operated armatures, whereof they can be 35 
the motors or generators or the electrical 
machine with both of functions constituted by 
the AC or DC, brush or brushless, synchro- 
nized or synchronized types of the same or dif- 
ferent electromechanical actuation types; 40 
• The three-layered electromagnetic structure 
with common structures as in item 1, wherein 
the layer structures of the three-layered elec- 
tromagnetic structure are respectively coupled 
with the sun wheel, outside ring wheel, the 45 
swing arm steered by the planetary wheel, or 
the differential wheel with fixed center of axis of 
the planetary type differential wheel train, the 
load, the external power source and the casing 
static structure for corresponding coupling so 
combination selections based on the operating 
function requirements to constitute the required 
power units, whereby the loading side negative 
torque can be proportionally distributed 
between the active power source and the act- ss 
ing electromagnetic force source of the electro- 
magnetic device rotors according to the speed 
ratio of the differential wheel train; 
The unidirectional transmission device, or the 
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limit components such as clutches or brakes 
can be installed between the respective corre- 
sponding rotors, or between the active power 
source PO rotation shaft and the rotors of its 
coupled electrical machine, or between the act- 
ing power source PO and the casing static 
structure to meet with the function require- 
ments; 

For the disclosed three-layered electrome- 
chanical structure with a common structure, 
the common magnetic pole of the common 
structure constituted by magnetic conductors 
and its coupled individually independent coax- 
ial armature structures can also be exchangea- 
ble type, i.e. to have a common armature and 
its coupled individually independent field, or to 
have a common structure comprised of the 
independent magnetic poles and the armature 
and the said structure is respectively coaxially 
coupled with the individually independent fields 
and to have the same electromagnetic effects 
of the corresponding generator or motor func- 
tions. 
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